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Hi*tUTV!»T'bJ:^7x^l/>ll*wt. ) T»$n^±|B (7 0) fB 

5 (7 5) «>v>iik*irtzm*&ifi> &:r ii -e i - (R ii B«iaH 

»*B^#*fett^^— »J— £^T) T»$tl£««T&&±f3 (7 0) ~ 
(7 4) iBSfcCDSH, 

(7 6) -E* -O-, -CH 2 -0-, -CO-, -CONH-, 
10 — N (CH 3 ) CH 2 -> -S-CH 2 -£fc«-C = C-, ff*b<tt*|£^ 
-0-££tt-CH 2 -0-T?<&S±iB (7 5) ffi*S0fc£&'b h< 

(7 7) R^^P^If, ^hD, *;k#^F5/, AD^XfeSttTWr 

15 ^P-A^n^TSy-d.eT^;!/, AD^Mb^ftWT&J^C 



(7 8) 5C 



20 




WO 2004/041266 



PCT/JP2003/014139 



21 

Us 2-Ih^-4- [ [3- [ (5-^;k-2-7x^-4-W 
\/U;W *h*S>\] 7x-Jl/] *h*~>] ^>i?>:/DA°>j^»<) 

C7 9 3 A'^^Jg^-eftSilE [7 8] BB«©S!K 
C8 0] £ 





iiiii©t7^vs, $ssm© ih-< >^/u ;vafcfe±tf«fc**3rbT 

C8 1) 5* 
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3, 5-5>:7ot-4-[(5-* P D^>V/ [b]^7x>-3--f ;W * h^v]^>if > 

5 C8 2) mftmma, 








Y 

N 



10 T&3±fE £8 1] fBife©M> 
C 8 33 5* 




(D) 



V|r ^' COOH 

15 T) fc, Kte|g^*fcttC 1 _37JI/* 



20 C8 4] nftmm, 
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L WT J: V> C 6 _ j 4 7 U -)Vm. (v)C 6 . 14 7'J (vi) 

(8 5) ±fB Cl 0) , [13], C2 4] %tc\Z (2 8] |E*©flS^«J'bU 
10 <&^<D&££te^©:/D K^y^£#WT3±fe CD SBicCD^J^^T^o 

£i)^fc#§m£^T. $t$*©C oncentrati o nte»nU£HJS#iJ4 
15 Ifc^TOM UM) £^1% * *, p<0. 01 (Student' s 
t test), 

mtttmm (o. 5% ^;Hr;i/n o«ft£»&#f¥ 
»j4 icd^^w) ^fft«ft#^©i^rpi (#) £*To M# 

20 telfti;GfM»i|f (ng/dl) £^To ffi&¥^fi±^MM£ 
= 
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ttHWtf >X U >ft&SH£XM (/iU/ml) 1^6ET, 

5 

io ft#Wfctt±Bbfcfl^tt (i' ) , ib^« (i) , (i 

-1) > (1-2) , (I-2A) , fc&m (1-3) , jb&W 

(1-4) , (I — 4 A) , (la), fc&$3 (lb), ft&m 

(ID , ft^te (II a) , ik&m (lib) , \\&m (III) , (IV) , 

it&m (IVa) , (IVb) > \t%m (A) , {t&W (B) , Ifcfrtl 

15 (o , K&m (d) -?&&o Q&m (i-i) > d-2) > it&vo 

(I -2 A) > (1-3) , <k&m (1-4) , ik&W ( I - 4 A) tt 

bi 4oMb**jR*«fflVJ5ti, ^Tfe^>if>aiw*b<fflv^n*. 

*JBt^6a«tl*lXtt2tt, l&V>b4ffl0A^nJiC^£#ir5&^bl 
4M 0*81, 2 3RX«31R5$) , ff*b<tt5^Vibl 0*> b<« 
25 5 *fctt6H035rSJj|«*ai^fflVJ6n*. ±|B r5&Hbl4j| ($?£b< 
tt5^LlOI) ©5SrS***aiJ tbTfcJU 09;U& ft7xX 7 ^ X 

^-^ity-;k ax/ Cb] a>v* [b] 7^>, ^>x-r 

v-fr* i>x**it-y~-)v* ^>7^7y-jk ^>x<v^7y-;k f- 
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7h [2, 3-b] ^7i>, 77>, tfn-;i/> -f=-^V~Jk e^V- 

)Vs eys>x £7>>x fcfu$i?x tfu^>> ohk -rv-f>F 
ih-^>^jk 7ux 4H-+;ui?x -fv^;ux *7 
u>, 7^^^>, irv^) : jy, *^7ux x 

5 |9-*;^U>> 7xt>hU^X 7?U^>> 7xt-;x 

10 ##?5§;L<> mZJits f*7i>, <>7 [b] ^7x>, [b] 7 

7>, ^>x^-^rD-V~;K ^>7^77-;k ^>x^v^7y-;k 
h [2, 3-b] ?t7i>, 7^>, -f ;k #;wvA-;k ^77- 

20 *^>ftftwu5«asti/Ttt, w&tf, (i) t>?-*>*nmh$z>5 
fuDmmmm, (2) *;w#*^;i^t, (3) 7;i/*>ms> (4) c x _ 4 7 
;^;i'S - r^:yBm$nT^T ! b=}:^x;i/7 7' ; E-r;i/a, (5) 
(6) c 1 _ 4 7;wps (fil, x3\>k 7otr;k 7^;k -rv7*^ 
;k tert-T^fci?) -e^yff^^nT^T'fej;^^;^^;^ (7) 

)vn^)V, jL^)V7,)V^)V^ts)vn^ Sfcfci (8) HJ7Ji/# 

□ /^>7.;t/*>m7^ (-NHSOjCF,) <fAtffl^6h«. 
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II i 
N ' 

(I* ) , (I) (I a) fcfc^T, iPBIII^lTUT 

-)\>, ^>X^ VfT^Jk t7h [2, 3-b] ft7iX 7^>, -f 
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it&m CI' ) > (I) (IV) fcfcV^T, SjtQfct 



5 £rz\t-Y-COOH&ftiZt£ZiZWmM$:%LT^Tb&\t^Wm%7K?o 

[b] ft7iX [b] 77X ^>X^^^/-;k ^>97-7V 

-)W ^>XWVf7y-;K t7h [2, 3-b] ft7iX 7^>> -f 



Sfc«-Y-COOH^CS6l:tlWTfeiWfijftitim flAfcf, 
. (Cj.e) 7»;«SntUTfci^fi» (C 2 _ 6 ) TJWrn;i/;«m 

snTv>Tt>j;vM6» (c 2 _ 6 ) t;u=^x;i/ ; mm^nx^xh^c^^y 

^P7;Wl/;ltlftStiTViTfe«kVijSiR (d-e) 7^3+->;tHn* 
20 v' ; 7* h ; It&SttT^T feiVMSlR (C^) 7)V*JV?* ; 

KTh&KC a . a i/9U7)V*)V-%)\,tf~)V i (C^e) 7)V*)\>7.)V 

(«, y^TJl^xjk x5=-;^^*n;Wff) ; ft& (c x _ a ) 
^;i/X^7^x;i/ (#1, p<^;i/x;i/7^x;i/> x^;k*;P7>f x;w?) ; 

25 5^75/;iI^nT^Tt)j;^fI (C^) 7W-*W-iI/7$ 
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ft (c a _ a ) 7;^;i/-*;v#n;v^>';fift$nTViTfeJ:Vifi» (c x _ 

^r;P ; x;i/7x^^-TJl/ ; S&3ttTWrt>«kV>, MIMtW, 

Tvvrt>£v>c 7 _ 16 77;v*;i/3j-*>\ «»snxviT , b<kVic 6 _ 14 7U- 

is ^^nT^r i fej;^c 6 _ 14 7U-;i/-7j;u#-;p^^v, ssisnwcfc 
c fcv^y-x«v 5 -c 6 _ 14 7U~;i/-7j;uA ; E-i';i/^-x SifcStrcuT 
fcj;vic 6 _ 14 7U-;^;^-;k e^nwrfc^Cg.^u-^x 
BftsnTHTfei^c B _ 14 7U-;ux;i'*— ;U75 y , sift 
stiT^tfeii/^fiiiit^r^, itt$nwb«k^c e . 14 7U- 

20 *m$tlTV^T%J:ViC 7 _ 16 7^;l/^;V, fc«fctf»SU$ttTV>Tt>.*:V> 

t>«t^7$/*6a«n*s*U5;*ckr/f2in&cDS»**«2fl^± (#)> 2 

25 5) ^^eti5= S3P«±BBLfcBai££, S!fciriBfcti:Sfclfc^L5fl, 
ffSK(ilfj:^b3ItlTWfej:< > 2 «J£U:©«^ &g 
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mmmAmo mm-znx^Thxmm (c a _ 6 ) tjwjh © ^m. 

(c a _ 6 ) 7;WkJ tbTii mtebWk x^;k ymf;k -fy^o 
t?;k -fy^;k sec-7^;k tert-y^;k ^>^;k -rv^> 
^;k ^>^>^;k A^^MMi^ns. 

10 gmSA^OD raifcSftwtfecfc^g^ (C 2 _ 6 ) 7;krxJt/J © Ffift 
(C 2 _ 6 ) 7)V>r~)l] tVTte, 0ij*.«tfx;k :/n^-;k ^y^n^ 
;k 2 -7t->- i — r jk 4-^>^>-i — r;k 5 -^±>- i — r 

emSATO rM^^nrv^Tfect^fgii (c 2 _ 6 ) 7;u*~;ki © TO 
15 (c 2 _ 6 ) 7;Mrrjkl <h LT&> MtlU2 -7?>- l — r;k 4-^>^ 
>- l —f;k 5-^>->-i — f ;Ks:<i:#W>e>*i£ 0 

(C,_ 6 ) 7^n^i/j ibTfclU ^ij^^bdrv, I^->, yD^V, 

•fy -/h^x -fyyh^rk sec-^b^->, ^>3Mkt=^x 

B^Saii© rs^$tiTViTfe<fcv^g: (c a _ 6 ) 7;i/*;w^j © 

25 «m*AP© re^^tlT^Tfe^^fg^ (C,. 6 ) 7)V*)V-tl)V-#- 
)Vi © TfS^ (C^s) 7)V^)V-tDV^~)V\ tl/Tll 0!l;U37-fe:^;k 
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;i/75/j © rfsiR (c x _ 6 ) 7;io*^-#;^x;K75/j £ itit $i 

tt^SAif© r«#isnTViT%)j;v^» (Cj.j) 7;i/+;^;i/^n;i/7 
s/j © mm. (d.,) 7;WV7>;^n;P75yj <hbT«> mx\$*?- 
;i>x;M^x;P7aA x9=-^x;^n;i/75/^f^ffl^6»n§. 
10 «^Sa^© r«&$ftwT*>«kW£» (c a _ 6 ) 7JU^;w-*;w^n;i/ 

**->J © rffiJR (C,.,) 7)V*)V-%)V-#-)\>***/i tun «ML# 
82&*Ap© rg&£;nwTfcJ:H£» (C H ) 7;iO*>'-;*7;M*X 

© i« (c a _ 8 ) 7;i/n^>--^;^-;i/^>'j ti/rtt* #| 

SMSAS© rg^$tlTViTt>d;V^y— fSM (C x _ 6 ) 7)V*r)V-1l}V 

n^)V^^y\ © r^y-f&M (c a _ 6 ) 7;^;i/-^;i/7\^-f 

20 *sfflvi&n?>. 

g$XAi¥© r«ja$nwTfe«kv>i?H£ft (c x _ 6 ) 7;i^i/-#;w\* 

t-f^+^J © TV-GM (C^e) 7)V^)V-ti)Vn^)^^\ tl> 

25 ^ne> rfgM7;i/^;p*j . t&M7fr*r-)Vi , r«7;^-;ki , 

rffiR7^3*^J . tteM7)V*)Vtt\ . t&M7 )V*)V 1 s 
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«Aay>if («, 7y*n^ tt&ift?, A*JSBS as?*®*) ; tH 

(#K 7'j;k tfUv;k ^xx;i/30 (Mm^5i»«Apy>ir?, 
ty-x«^-« (Cl,) 7;mvp7^a t/-x^-c 6 _ 14 7'J 

10 6 ) 7;W3+->-*;^-^ {£R (Ci.,) 7;t>4^;*\ « (c,.,) 
7;i/^XJl/7^n;K (C a _ 6 ) 7;V3rJl/7JV*X.)k ±IHLfcX7>r 

-iSiR (c,. 6 ) T)v*)i-ti)vn^)v. y-vm (d_ 6 ) 7;m^-# 
we>r ;k * / - xtt^ - c 1 4 7 u yj^/t^e-r £ts&s ft 

15 TVvrfcJ:^) ; ty-Xli^-fiR (C,.,) 7^75/ ; ty-'XB 
^-C 6 _ 14 7U-;V75y ; C 3 . 8 ^D7M^; AP$*Xfe3ftTV>T 

(c,. 6 ) 7;p^;ux;u*xji/ ; ±fBbfcxx^wt£ftTvvrfc<fcv^;i^ 
20 3f~>;v ; ^vn^-f ;v ; ?-*%MV*i<i )V ; ^7 (d-e> 7;v*;u- 
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5 b&Sahcd rflt«i$nwT%><J:^C3. 8 v'^D7;^;i/j © rc 3 _ 8 ^ 

10 jkfc;k s/^a^^kfr^fcjk 5/^o^">;u*^#=;i/feWffl^ 

b^Sa^© rg^$nTViTt>^ViC 3 _ 8 ->^P7;WP-*;^n;k7 
cd rc 8 _ 8 ^^a7;wi/-*;^-;k75/j tim fli&fcf^ 

15 wk*;ufc;k75y^^^fflv^n§c 

20 tbTMA«, -s^v-Ok <y-p^y-r;k r; 

>f;k 7D-r;k ^^uy^^^k ^^^u/*;^— ;k tM? 

So 

*mSAp© ra$snwT*>£ViC 6 _ 14 7U-;kt*^j cd rc 6 _ 14 

25 7U-;U^^J ilT(l 7x"M4->, l-^7?;k^-^^ 

emSApco rg^$tiT^Tt>J;^c 7 _ 16 7^;k^;k^^->j cd rc 7 _ 
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wmmAMo riigniww^c t . 14 7'j-jwj © rc 6 _ 14 7 

rc 6 . 14 7'J-^-/!jM^J tlTH 0H*.fc£, ^>V'f;K 1-^7 
10 h-r;k 2-t7h^MM^^tl§. 

«m*Ai¥(D r«$tiTV^x ! bJ;ViC 7 _ 16 7^;i/+;i/-*ji/^^j © 

fi^SAp© rg^$tiT^T ! b<j;^c 6 . 14 7U-;p-*.;^-;w75 
is yj © rc 6 _ 14 7U-;k-*^fc;i/75yj tbm *> S M 

b&Sap© rg^$nTViTt> e fcViC 6 _ 14 7U-;i/-*;i/^n;p^ 

20 fi^SAi^© ra^$nx^Tfej;v^y-x«^-c 6 _ 14 7 l J-;i/-^ 
jw^-r^t+i/j © r^y-x«> ? -c 6 _ 14 7 , J-;i/-*^A ; &-r;p^^ 

g^SAif© r«^$nxViT i bJ;^c 6 _ 14 7U-;i'X;i'^r:;H © rc 6 
25 _ 14 7U-;^;^n;pj titii wtfcr, 7x^;ux;^-;k 1-^-7 

emSAf^© r«jft$nT^T'b«fc^c 6 _ l4 7U-;^ji/7^r:;i/j ©. 
rc 6 _ 14 7'j-;i/x;v7^^ji/j ttxit w^itf, 7x^wjV7^;k 
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1 —}-77-)V7>fr7<(~)V* 2 - t7fK^7-f^ftf*tffl^6n5. 

mmMAmo m^nx^x^^c 8 _ 14 7 u -;i/xjp^^jw7 ^ y j 
© rc 6 _ 14 7U-;i/x;i/^n;v75yj £UTte, 7izh;^ 

10 rc 3 _ 8 s/^D7;^;i/-*;pfc;i/7syj , r^MTO^t^^, 

^ty5^Vib7M^s^;^-;vj > •"c 6 _ 14 7U-;i/^-^s/j , rc 7 _ 
16 77)V*)VJr*-y\ , rc 6 _ 14 7U-;i/^^-j , rc 7 _ 16 77;Mr;H=- 
. *\i , rc 6 _ 14 7U-;i/-^j;i/fc;uj , rc 7 _ 16 7^;M^-#;i^- 
15 ;pj , rc 6 _ 14 7U";i/-*;i/fc^75yj , rc 6 _ 14 7U-;i/-#;]/# 
~;i/:t^>j , r^y-x«> ? -c 6 _ 14 7U-;i'-^;wt ; &-i';i/^vj , 
rc 6 _ 14 7U~;i/x;M^~;ki , rc ^^7 v-)ixjU7 4 -fri , rc 6 _ 

P^>M^ <0!U 7v^U^, imm=?. Ji^KT, B^mwi^) ; tFn* 
20 i/ ; 7^ 7 ; ±!6bfc»£nWTfe£Wg^7;i/*;l' ; ±fBLfcfi&£tl 
T^Tt>JcWg$S:7;Hr~;V ; tBLfcWmZtlX^Xb £^&m7)V*~ 
)V ; C 6 _ 14 7'J-;i/ (^C 6 _ 14 7U-;HiAPy>M^ hHD^v, 7^ 
A ADy>ft$ftT^Tt>J;l>« (C^e) TJMMk ^7-^«^-(S 
^ (C,. 6 ) 7;W75;, ; E7-X^> ? -C 6 _ 14 7U-;P75/, C 3 _ 8 
25 J/^D7m (C^e) 7)Vn*is, i&m (C x _ 6 ) 7;l/n^'>-^ 

i^;ktf*vjk #;wvE<fjk ^^*;w^<;k (c,_ 6 ) 7 
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)\>*)v-t>)vn^)\>, v-qm (c,_ 6 ) 7;i^-#jwrE<;k 

_ 14 7<J-;k*=^> (lC 6 . 14 7'J-jWMt/\a^>I^ tl<P^ 
75 7, Aa^MtStlWT^lW&M (C,_ 6 ) TJ^Jk tS-Xtei? 

C 3 . 8 ^D7W, (C^,) 7;P3*vs fiiR . (C,_ 6 ) 7^3* 

^-*;u#-;k (c,. t ) 7;^;i/^ fttt (c 1 _ 6 ) tjwvxjv 
7j -;k (c 1 _ 6 ) 7;1/^;u^;p^-;k ifBLfcxxT^wi^tiw 
.Tfej;^#;w^5>;k *;wt^e-r;k ^^wre-f ;k ^ez-m (Cj 
io _ 6 ) 7;i/^;v-*;va'^;k (c,.,) 7JMr;u-:frJw\* ; E-f;k 

7 - c 6 _ ! 4 7 u - * )vn E^mm^nx v^t t> «k 

bHP*->, 75 7, ADyWb3ttWTfe«kV>4$ift (C x _ 6 ) 7;Wk 
=ey-X\t^-im (C x _ e ) €/-X^-C 6 . 14 7'J 

15 -^757, C,_,i/^07W, fift (C,.,) 7;i^^X ftft (C : _ 
6 ) 7;i/n^->-*;i/fc;K &jR (C,_ e ) 7)V*)V?*, i&B (C^,) 
7;^;px;i/7y-;k 4£R (c^) 7;^jw;v*-jk ±f2Lfcx7;-r 
;wt£ftWTfc«fcv>#;i'#*~>;k *M^;k ^ft^A^-ok ^7 
(c^e) rjwu-Juw^-f jk (c x _ 6 ) 7Ji/^-* 

20 j|/A^;k : &7-x^-c 6 _ 14 7U-;i/-*;vA : e<;^cj:^T*m$n 

tKD + y, 757, ^7-X»^-jg» (C^) 7;MMP757, ^7- 
25 Xte^-C 6 _ 14 7U-;P7S7, C 3 . 8 ^D7M;k M (C ; _ 6 ) 7^ 
3*>\ ftiR (Cx_ e ) 7;i^^-#;M*x;k « (d.,) 7)V*)V7 

*\ &m. (Cl.) 7;^;ux;i/7^n;k M (c a _ 6 ) 7;u*;v;um%:l 
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^;i/&£Tg&£ftTVVT^£V>) ; ^s-xfev-fem (C x _ 6 ) 7>+;v 
5 fBbfc*m$tlTViTfcJ:ViM (C^) 7;io^>;« (C^.) 7^ 

(c^e) 7;i/^;p^;« (c 2 _ 6 ) 7;i/*;w 

^jw^-ok 3-tfu^;i/*;wt ; E-i';K 4— )vn^)V, 2- 

^■jl-mjw^-ow 3 -^x-jizuwe^ urn) t£Eftt>m\-£nz>itz 

>j;k 3-H7i-ij;k 4-b*7xxy;k 2 -7>x'j^&£#^&n 

7t C 6 . 14 7 u <h bT tt, #J X tfx h 5 h H a ^- 7 Effim\i s ft -5 . 
B&Sapcd rB$£nT^Tfc£v>c 7 _ 16 7^;Wki © rc 7 _ 16 7^ 
25 £ ltd mfcM^Jk 7i^?;k ^7i^MfJk 1-^- 

75P;M^;k 2 -^7^;i^^;k 2, 2-^7xzjnfjk 3-7x- 

*?Mk 3-tf7xxu;M3Mk 4-tf7xnu;M^;v) ftt'^i^n 
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5. 

wmmAffiv rii$nwfej;^c e . 14 7 | j-ji'-c 2 . 6 7;^ 
5 ens rc 6 _ 14 TU~;i/j , rc T - 16 79;Mr;ki rc 6 „ 14 7U 

7/ ; ±fELfce^$ftWT i bJ;V^&^7;Wl' ; ±iBLfcfiifc$nWT 

T«b J:v>ffiR7;w^;i/x;v*-;i/ ; ±fBLfcxx5^Wt£tiTivr ! &j;v>;*7;i/ 

.#*>^ ; fc^A^ ;k ; ^ti)Vn^)V ; ^/-ffiiR (Cj_ e ) 7;P*;P 

15 - c 6 _ : 4 7 u * ; wtt-r ;i/ ; fcrnm^-sm fcaaiJK^ emi^tf 

-tf 'J^M^t^Jk ^-tf'JMM^jk 2-^xx;i/#;w^ 

fi^SAp© r»tftstiTVir%>j;v>ii*auij <d mmm&i turn 

2ft l^l4fi0AfD^f^5^bl4l (m 2atXtt3fR 
5£) tt9RHS, £F£U<te (i) 5fcV>Ll4£ (jf$KB5ft^U0 

25 m) ^tiiiss, (id Bts^vi ommmmmmmMxtt (no 1 
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2-^/u;k 3-^;ijjk 4-3vy;k 5-*>y;k 8-*/ 
5 u;w , -iv*;v)V (#K i— -fv*/y;k 3— rv*/y;k 4-<y 
3vy;k 5— I'v^y y;io , tr^v^k tfu^^n^ 2-tfU5 
>>-;k 4-tfus^;p) , tfD»j;p ($K i-tfny;k 2-trny;k 

3- tfpu;p) > -iswvji' w> i--rs^/y;k 2— <5^/u;k 

4— -rs^/u;w > tr^yu;u (r i-tr^/y;k 3-tf^/y;k 4 

io -tf5i/u;w , try^v^ (flU 3-fcf'jy^XJk 4-tf'jy^JW , 

-f V5 t 7*/u;i' 3-<v^7yu;w) , -rv^u-yu;i/ (#)>. 3-< 
vwyjjv) , -f >Hu;i/ («, i-'T>hu;k 2— t>hu;k 3- 
*r>Fy;w , 2-^>y^7yu;k [b] 5Px-;k (#k 2-^ 

>y [b] 3-^>y [b] ^x-;i.) , [b] 77^ 

15 (#1, 2-^>y [b] 77=;k 3-<>y [b] yy-M ue<d^m 
mmm& ; m%-&\£u y (00, 1 - tro y >>x;k 2 - tf □ y ^x;k 

3-tfDU^;W » tWyjy^ (#)J> 2-**W)V-)l') , -fS 

^yu~;i/ (#1, 1— rs^/yx;k 2— rs^/y^k 4-<*yyy 

~M , twjv>-;u (#|, i-^'jy-jK 2-l£^y^-;k 3-tf^ 
20 y>>x;k 4-lf^U^nji/) , tf^^v?-;!/ l-tr^s^k 2- 

fcMm$tlT^T i b c fc^'fg^7;^;l/ ; ±l3L^g^$tlT^Tfe e tU^7 
25 ;k^rx;|/ ; ±f3Lfc«^$ftTV>T*>£^$£7;i'*x;i/ ; ±f3l-7tfiM£tl 
T^Tt)i^C 3 _ e ^D7MJP ; ±I3L£M$£nT^T ! b=fc^C 6 _ 14 
7U-;P ; ±fBt7t«m$tlT^T ! foJ;^«7;Un^-> ; ±§Sb7tttm$n 



WO 2004/041266 



39 



PCT/JP2003/014139 



*;wt^-r;i/;^y-<giR (c^) 7MJh*jww;k (c 

lfeV>L4fl©^T-PK ; Pft*tP i Ey-Xtt3?-_5&^L7j|**ilH35/;P 

10 /t^-f^ <#i, 2-tf'jv f ;u*;w\* ; E-r;^ 3.— tr » Jswauw^E-Ok 4- 

15 ffJfcStlWTfcJ^MSRyJMVk ±BBLfcfliai$nTViTfeJ;Viia»7;i/ 
4rx;k ±fBb£^$nTV>Tfc<fcV^$7;i'*x;k ±|BLfcS#|£ftT 

;^-C 1 . 6 7M;hAJWW^ v^^kfrJPAt'f ;k 
xfjWMt-fik x^M^*;^^;!/*) ;C 1 _ 6 TJWP (c,_ 
6 T^n^rv) -%)vn^)V W. ^wre-Ok X5P 

25 ^ h*^) *;wtt-f;w ; ; &y-x«>?-c 6 _ 14 7U-;p-^;PA ; E 

• tH51Xtt2l, l^ViU4<@W\xn^&^ty^y-X«^-5^^b7 
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^-Ok 4-fcf U^l/^jjl/A^-r;!/, 2— J-3L~M)Vn*:<1)V, 

14M 2||Xtt3S5£) ^§Bs«Sl&3Sg, £?£b<te (i) 5fcV>U 

141 (a t SU<(15^bl OA) Xtt (ii) 7fcV>Ll 

25 0 ^«»»gg/^ 1 filO*#flr^*»VJTT?#* 1 

X-;l/ (flu 2 -fl^jk 3— ^X-;U) , 7UJP WJ> 2-7U;k 3- 
, tf'J^Jl/ (09, 2-trU^;!/, 4-l£U5>;W , =P 
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7*SV)V (0>J> 2-?7VV)V* 4-3=\PVUJk 5-^7 % /U;0 » 

yu;i/ («, 4-^if-yijjw > 3vo;u («, 2 

yjJK 3-*yy;k 4-*/u;k 5-*y>j;k 8-*yy;w , -yv 
*yyjMW» i--fy^u;K 3--fy^;ijjK 4— fy*/u;k 5 
5 —fy^y , t?7>>~;k tf'j$>>-;i, (#1, 2 - 1? u 5 4- 
tfj^x;!/) , trnu;p («, i-tfnu;k 2-tfnu;w 3-hfoy 

10 yy;p («, 3— rv^T'/u^) , -ivttWV)V 3— fy^u- 
y*u;p) , <>h*u^ («, 1— r>Fu;k 2— r>b*u;k 3-ofu 
;w > 2-^>y^7yu;K [b] ^x-;k (00, 2-^>y 
[b] ?x-;k 3~^>y [b] ^x-;W , [b] 77^ ($g, 
2-^>y [b] 7 3-^>y [b] 7^n;i/) fe^ffl^sn*. 

^ViTf!l^Ljt«^$tlT^T i fock^C 1 _ 6 7;i/^;i/ [ff*L<t4, AD^> 

20 ->-c ,.,7 w-a w-;v7s ; - c l.tkm > tmn&&Am 

*-;^*^*«fc^c 7 _ ia 79;w^+i/, *;ws;k s^ta hHo*->, 
c,.,7Km, c 1 _ 6 7;m^rv-*;pfc;K xjwwm 
25 Ci.,7^h*^w^ > ? -c 1 _ 6 7;^;p-*;PA ; e-r;^cfc^c 

;k Any>^$nTViTt>«k^c l . fl 7;i/3^^ c 6 _ 14 7U-;k Ce., 
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M C i _ li 7V-)V&£ZfC 6 - l4 7V~)V-C 2 _ fi 7)Vir~)Vfrt>m$n% 

w&&*%LT^Th£i,\ mm^mzmm?, mxmtt&zmnm 

£ <fl|*.& ^TV/U;!/ (M> 2~^77U;k 4-^77*U;k 5-^7V 

io s&««*a*5&UTv»T , bJ;v»7;^^U'>*T?, 7;^u>S^fc^7;i/ 
*J © rT;w^ri/>»j tutu ^^c 1 _ 13 7;p4p>» 

>r->- 1 -- f V>. 5 — jW8V>S**l &^TfcC 2 
_ 9 7;^-i/>* (fii, tf-i/x yp^-i^>> i'vyn^-l/X 2- 
7x>- 1 --f Vy, 4-<>x>- 1 — r 5 -MMr>-i--f l" 

r7)U*u>mi i7)V>r~V>mi ©IftltLTd C 1 _ 6 7;i/ 

irjm m. *^;k x^;k yptfjk -fyynt:;k 7^;k -ry^^k 
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M > **vm> c^ 14 rv-jvm m> 7x^) t<ffl^e> 

JUfcWfctt. Efcl/Tfck (i)*S£^ £fcte- 

(ii) - (CH 2 ) ri^-W 1 - (CHj) m 2 - 

5 (m 1 *<fc^n» 2 tt'tft-€ s ftO^:Vib3©»«:*, WMi-O-, -N (R 2 ) 
-> ~S-> -CO-M-CO-N (R 3 ) R 2 &<fc<^R 3 te-£ft^ 

ftTK^M-^Sfe^Ca.eT^^VS^T) T^fe£ft£7^— if- «Jff*b 

10 (ii)- (CH 2 ) n^-W 1 - (4fB^«MI2t|W|M€:^T) T?gbSnsx 

(iii) -W 1 - (CH 2 ) m 2 - («-BB#«ltfffit^»«&^*r) T^t>$ft§ 

15 m 2 tbTfi 0$fdil«bK 

R^i^R^i^^C^eTWliUTd ^^;k x^;K 7p 
<yyptT-;k ^;U> -fV^JK sec-^Jk tert-^^k ^> 

20 5";k -rv^>^;k *^>^;k ^^fflv^ns. 

Etum ^&^ v -o~, -ch 2 -o-, -co-, -CON 

H-, — N (R 2 ) -CH 2 - (R 2 «7K^m^^fc«C 1 _ 6 7;^;i/S^, ff 
SKtt/fJi'^t) , -S-CH a -S&tt-CH=CH-^SK, 
-0-*fc«-CH 2 -0-*s»ai , T?»*. 

25 gip*t^>if>5ji0*^ gtp^ atpfciis^-rsxKi^LT, 



ft&m d' ) . (0 > (id > (ii a) , dib) , (no 

< 
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(iv) \z^t, x££zm*£ft-£n;^-t^*3KU rx^-u— 

MI/>ST, 7;i/^l/ C-^-0-> -N-^fctt-S-Ti 

fc^-fc (I-l) fcfc^T, Xaami^>»7^-^U 
iX^-t-tlTH rg£fcg£^bWT&i:U7;i'*l'>«-£\ 7;^ 

r«&^&^ lt v>x 7 Ji^r-i/ 7^er-i/>s^©-c-^ 
(0 - x 1 - w 2 - x 2 - <x 1 %> £z$x 2 \t^n^ti^^ &tz.tem.m&*^ u 

WT&^UCi.^l^l^S^ W 2 te-0-> -N (R 4 ) -CO- 
20 N (R 5 ) -S-£> R^&XXSRSfe^n^nymm^tcteC^sYJl 

(ii )_ W 3_ X 3__ W 4_ (x 3 «ttmS^WUT^T i fcJ;^C 1 _ 6 7;^k> 
W 3 £cfcOT 4 &^ft^ft-0~, -N (R 4 ) -CO-N (R 5 ) 
-£fc\$- S -£> R 4 £=btKR n^tl^tlTK^M^ StcfcC 1 _ 6 7;^;i/» 
25 £^1") ##3;LK 

x\ x 2 &£tfx 3 -e^£n& mmm^vx^x^^c^^r^u 

>Sj © rc 1 _ 6 7Jl/^l/>Sj tLTteu ^^l/>> X^VX ^Dtfl/>, 
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K rc a . 6 7;^w>Sj <DM$|*<hUTte, C„ 6 7JWH 
;k x9Mk 7atf;k -fyyat!;K 7>;k sec-r^k 

tert-^K ^>^;k -yv^>^;k w^>^;k > c 6 _ 14 

R 4 *±DtR 6 T?^SnSC 1 _ 6 7;WI/Si:bT«» *3S>k X^Jk 

tr;k <v^Ptf;i/, <y^;k sec-y^;K tert-y^k ^> 

^;k -ry^>^;k ^^-^>^;k M^PWHusft*. 

10 W 2 tlT«, -0-fc£)WF*l/V>. 

&^T*>X£fc«X aT?*$n5^^D-tbTft -X^O-X 2 - 

(x 1 * J: ux 2 tt^en -ene^ £ tc ttffini &w l t ^ 1 *> «k n c x _ 6 

X^L/TS, *fcttC 1 -6 7;W^«t^C 6 _ 14 7U-;^6S 

t£tt5S»g£WbTV>Tfe£V»C 1 _ a 7;^l'>ai <#K, C 1 _ 4 7;p*l/' 

20 ^W£bV>„ 

&X)M:fcmz\Z, X&rcteXaTmZnzx^-D—tLXfe, 

(iD-X 1 -©- (X 1 ^ig^^/cttfi«^WbT^Tfe c i:ViC 1 _ 6 7;i/^ 

25 (iii)-N (R 4 ) -X 3 -0- (X 3 ttBiftS<&WLTVJTt)<fc^C 1 _ 6 7;^ 

k>*£, R 4 «7jc^M^^fc^c 1 _ 6 7;^;u»^^t-) , 

(iv) - s - x 3 - o - (x 3 teema^ W t T t> C x _ 6 7 JMf V >S£ 
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(v) -N (R 4 ) -X 3 - (X 3 teE«£^bT^Tk£^C 1 _ 6 7Jl^l'>X 

(vi) -CO-N (R 5 ) - (R 8 »4*#M^SfcttC 1 _,T;P^a6*wt) > 

(vii) -X 3 -S-. (X 3 «tt^S&WbT^TfeJ:^C 1 _ 6 T;^k>S ; &^ 

5 -r ) , stcte 

(viii) -S-X 3 -S- (X s fi«&S£^LTV>Tfc«kV>C 1 _ a 7;i'*l'>* 

Ytim _ W 5_ Y i- (YM*B&g£^bWTfc«fc^C 1 _ 6 7;Hr 
10 l/>3££, W 5 te^#, -O-, — N (R 6 ) -CO-N (R 7 ) 

\±- S R e *J;^R 7 ^n^n7K^^^fe«C x _ 6 7;Wl/g£^ 

6 7jv^u>mi tittt, x^>, yntfi/x 7^u>, ^ 

15 y^uy, <\*z/v>i)m^bn> tefrT-bt^uy. x^uy, ~?u\tv>. 

t!;k -fV7Ptf;k 7^;i/> -fyT^Jk sec-73^k tert-7^;k ^> 

20 W 6 ,>:UTte> *g£^ £ & fc* - O - £ 1/ < , ftfcHg^jWSLH. 

#CY£LT»> U)B^£WbWTt>£^C 1 _ 6 7;i/*k>gi;fcte 
(ii)-O-Y 1 - (Y^£BglS£WLWTfe£^C a _ 6 7Jl^l'>S£^: 

25 V>X^>S/WjI-C&£. Y^ck^Y 1 T^$rL§C 1 _ 6 7;P+l/> 
it^m (I) > (II) , (II a) , (lib) (IV) fcfc^T, -Y- 
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(I-l) . (1-2) , (1-4) , (la) , (lb) , (IVa) , (IVb) , 

5 (o (d) \z^x, mRtemmM&^LT^xb x.~u>m* 

10 fc£#J (I-l) > (1-2) , (1-3) ^ScfctK (1-4) K&V^T, Ra«tl§ 

(#i> x^;k ^ntr;w , c^r^n^s (#k *h*>\ 

15 it^m (lb) fc&i^T, 31S«ttm»^WtTViT ! bJ;V^>if>M^^1-o 

< ravens, mwkgomt, mx&im^3mr&%, 

it^W (lb) tC&^T, Ztt4fi©#8'&^e>J&j£3tt*££5Vr. ZT?i 
20 2n$tg<i:LTte, 

(1) -C (R 8 ) (R 8 ') -> -O-, -CO-, -N (R 8 ' ' ) - (R\ 

r 8 ' ^j:d?r 8 ' 1 i$*n?n*mm : ?s.r£fcc 1 _ 6 7)i'*jvm%tt?) 

(2) 




fc> -C (R 8 ) (R 8 ') -O-, -CO-, -N (R 8 ") - (R 8 , 
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r 8 ' £j^r 8 ' ' \t^n^ti7mm^rz',tc 1 . 6 7)v^)im^r) 

(1) - (CH 2 ) 4 -> 

(2) -O- (CH 2 ) 3 ~, 
5 (3) 




10 &£#Wi£ft3 0 

R 8 , R 8 ' &£tfR 8 ' ' •V7X-£tl%C 1 - 6 7))/3r)VmtLT}$, MfBR^b 

<t&® (i-D > (iia) , (iib) , (o &£ue (d) \z&^x, mp,\m 

(II) (III) \Z&^X, ^tV^&mt&m (Ha) \Z&tf%> 

t&^Ll <Di/ 2 U7 Ml (2) ^>t?>gt j-7$v>mn.E<D&m$k§ 
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<*3R, 2SSXte33giS) ©it^St (i) 5fcV>l,14Jt JflUli5!i 
5 OA, «fcOff*b<f4 5*fc»6J|0*W**ill, (ii) 5fcV>Ll 

0**3SrSJ«i*5RSfctt (iii) 7fcV>U 1 0 Afc*»*»fc£j&sj8V>&n 

T«U 09*f& ft7xX 77X *3^A-;k Cb] ^7xX 

io [b] 7^>> ^>x^y7-;k ^>x^+i-v~;v, ^>7?7 

7-;k ^>X-f V^7\/-;k [2, 3-b] ft7i>, t?P-;k 

-y>h-;k -rv<>H-;k ih- rx^vwk t°ux 4H-+;j^ 
>, -rv^/ux ^ux 775-xx ^7^u^>, * 
is t7'Jx xv/ux #;k>w-;k |3-Ml'jx 7it>hu^x 

7?<>XX 7it'7>, ?7*/-;k -fV^7l/-;k 7x/^7XX -f 

-frteao^mwm^m^ xuztizvm (&tiis<&wm) 

ffi (JfSU<lilXtt2fl) («U ^X£>IW» 

20 nfca^fflvi&n*. 

S^/'JX tfyVU-XX e^i/vx tM'>XX tf^XX ^jwj 

x v^^z-jk tW7^ux fj^yyjx 

hjti/ux ^T!/~;i/<P*^wr&ti«. 
25 ±is r7^noiTOiij am ***u~xx 7- 
7 if tfv^o [2. 2. 1] ^7?>mmvft>ft2>. 
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sip i * ±#atp 2 -v^n^m^hx^r^^m^:&t uth> mu 

V>L3l@lT*$>^o 

5 it&m (ID (Ha) fc*lrJT,-StQMi-Y-COOH^iC$6 

tt&m (lib) SRBft1I&S£#kWTfe«fcV>5fc^L7a0 
ffr&4& (II a) (lib) fc£V>T> 



20 
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jW*l<, ^ etc 




5 

10 l"b£*(IV) £sj;l£ (IVa) C:fcVvr, 3 «^>if>m^#-r§SMS 

d-2) *«ki]R (ivb) \z&^x, ms 'u^yvymz^Tzmm 
7)vu*cis^ Auyym^m. y^m, mm, n^> aom, c 7 _ 16 t 

iieiT, *Jft$nTV^T , bJ:V>C,.,7;V'^»*«t^ltJftStlTV5Tt>«tVi 
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S r^>-tf>iHftWr*lt»*J iLTte, flAtf, R^-E 2 - (R 1 1 

[£?£b<te> AP^><b$nT^Tfe«t^c 1 _ 6 7;i'+;p ;*^;k 
x5P;k ^Dtr;k -fv:/pfc?;k y^k -rv^k MJ^ktP*?- 

, * ji/^^r^ - c j _ 8 7 - a;^x;p7 5 y - c ! _ 6 7;^;^ 

b&it»$ftTV>T&«fc^C l _ 6 7;k34 1 *> [$?£L<teU Any>ftsnt 
HTfe<k^C 1 _ fl 7^3^> (#K *h^X xh^x -rV7 4 n#^>'> h 

20 'j7MD^h^» ] , c 6 _ 14 7U-;w (09, 7ix;W , C 6 _ 14 7'J- 
JVttis M> 7i;^» , C ? . 16 77»^^> (0!K ^>-»:t* 
~» ->7/> tFn^x c,.,7;p^w (fli, 

*•) , c 1 _,7;i/3*->- (#!K ;* h^>#;k^-;k xh^ 
;M*x:;i/) , ^wt^-Ok *y-c 1 _ 6 7;i/*;i'-#;wt ; E-i'^ 

25 ;i/*;wx^;k x^mjw^^jv) , ^-c 1 - 6 7;k^;i/-#;kn ; E<;i/ 

;i/ v^n^v^) &8«n£ i fc^u 3i!£>s&a&-?- 
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T> -hD, ADy>flS$tlT^T'b«fcViC 1 _ a 7Jl/^r;k tH 

O^rv'-C.eT^^K C ^ 6 7 W-*;l/«7S / - 

C^JW, ADyMb^nT^Tfei^C^.T^ + 'X C 6 _ 14 7'J 

*=t^'A D^Mt^nwx >b «tv> c ! _ 6 satfeftis i &v> v 3 @ 

io fcfrrib, 

(ID- (CH 2 ) ir^-W 1 - (CH 2 ) m 2 - (m^i^m'HW^O 
&V>b 3 WHi-O-, — N (R 2 ) -S-, -CO-tfett 

-CO-N (R 3 ) R 2 ^^^R 3 «^n^n7jc^M ; ?^/c«C 1 _ 6 7^ 

(ii) ~ (CH 2 ) n^-W 1 - (&mmmmtmMm*^T) «:b$n3X 

(iii) -W 1 - (CH 2 ) m 2 - (MB#ttltilBi:iWl««^t) Tf^frSns 
20 ^^-U— ft 2#S&fcftPl5LH. 

cns©^Tt>, -0-, -ch 2 -o-, -CO-, -CON 

H-> — N (CH 3 ) CH 2 -, -S-CH 2 -*feti-C = C-*W*LVs, 
S&fc, E , T*£ft«X^-1j--£UTtt, -S0 2 -CH 2 -CH 2 -N 
(R 2 )-CH 2 -, -0~CH(CH 3 )-CH 2 -N(R 2 )-CH 2 - -CH(P 
25 h)-CH 2 -N(R 2 )-CH 2 -, - CH (P y r ) - CH 2 -N (R 2 ) - C H 2 
-CH(CH 2 -Pyr)-N(R 2 )-CH r , -CH 2 -N(Ph)-CH 2 -> 
-CH 2 -N(CH 2 -P h)-CH 2 -, -N(CH 2 -CH 2 -CN)-CH 2 -, 
-N(CH 2 -CH 2 - Imd)-CH 2 - (RH^IIf^fcttC,.^^ 
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E^i^nsx^-y-tuxa, as^fs -o-> -ch 2 -o- -c 

-CONH-, -N (R 2 ) CH 2 -, -S-CH 2 -> -C = C-> - 
5 (CH 2 ) 2 -, -(CH 2 ) 2 0-> -(CH 2 )jO-, -C(=CH 2 )-> -N(R 
2 )-, -CH 2 -N(R 2 )-> -CH 2 -N(R 2 )-CH 2 ~, -S0 2 -CH 2 
-CH 2 -N(R 2 )-CH 2 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, 
-CH(Ph)-CH 2 -N(R 2 )-CH 2 -> -CH(Py r)-CH 2 -N(R 2 ) 
-CHj- -CH(CH 2 -Py r ) - N (R 2 ) - CH 2 -CH 2 -N(Ph) 
10 -CH 2 -> -CH 2 -N(CH 2 -Ph)-CH 2 -> -N(CH 2 -CH 2 -C 
N)-CH r , -N(CH 2 -CH 2 - Imd)-CH Z - (R 2 «7K»« 
tUCj.jmMS, PhB7x-;HS, PyrJStfP'JyzM^, 

fcii-CH 2 -0-^tbK 
15 fcfcfc (1-2) tefe^T, 1S 1 ^:R 11 -E'- (SE^teMfBil^MS: 




20 

tt&m (lib) C^T. gC(i-Y-COOHM^t^f»i:til§t 
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A'-vmznzw&m ornate &tfmmmT*^<) tvx\t, mmv 

5 mDteA^mzzzizmmm (fetch. ~hn&&&z$hFu*->m*m 

mDxfKtsn%^>-¥>mwA i umz^vx^xb3:vm&& (-hum 
&j;tft:Fo^>«£B§K) tvxu, mmhrcmMmAMfrzmitnzmm 

io m?iteit£^i'Smx$>%> 0 

ft£t)(I-3) , (A) (B) K:£>IVT> ^Ete®&X£W LTUT 

15 (b) \z&^x. mFitmmm^hx^xh^m^mh, mr 1 



(b) \z&\^x, mG\mmmzmvx^xb£^>-¥>M.%*L, 

20 fcfc, «R^*3i^ : 



25 <t;-&#j (o (c£i^t, mmtmm&^mhx^xh^BM.m^-to 
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5 lo^i^tbtft s sz u^y^ >uat)m^*>nz>. 

5 ^kFD77>, ^7V-JU, <iV9-7 % /-)V> -iVttH-V 

-;k tfD-;k if dux -ra*V-;k -f $*VUX fcr^v*-;k tfa 
U>>x -fs^vux tf?yu>*x t^/ux 3-*-fr5>7v*-;k ^7 
^ t y-;i/ e> n § . 





20 

fb£4& (D) £*5HT, Jte-O-, -S-> -CH 2 -^fctt-NR 12 - 
(R 1 2 £fc«C ^.rKJUiwT) £*"To 

R 12 T^$;nsc a _ e 7Ji/^;u*tbTtt> *5\>k x^;k yatMi/, -f 
yyptrjk y^jk -fyy^Jk sec-y^;k tert-y>;k ^>^;k -f 
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KT^^n^C : _ 3 7;V^lx>S^UT«> X5=-l/>, 7PtfP 

5 K£UT«, ^^cS^fl/^WSLK 



at i mvx^Th zimmmt vnt, mmvrcmmmAm^ satin* 

10 S^^jfi^ 




fc&&JfiF*UV>. !I<Di§£©3tA©g&g£bTteU (i)ADy», (ii) 
15 C^JWI (#K *3\>k x^;K 7u\i)V) , (iii)C 16 7;Pn^'> 
* (#1, Ih^) , (iv)ADy>M^ (09, 7y*JRf, Jft^JK 

»tfn*«ift*ftjfirLTViTt)«tv»c,_ 14 7U-;i'* (fll, 7x-;k 

^) , (v)C 6 . 14 7U~M^>S (0S> 7x=M+'» £fc«(vi)C 7 _ 

py>n^ <^y. 7y*BHp, mnn^, jymr?) jwgf*uh. 
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it&W (lib) fcWTfck XTi^tl^X^- fr-tfttftKSWLT^T 
*>£V^^l/>S> -0-£fc«-S-T; YT*£tl£X^.-1)— 
^WbTViT^^^C^eT^^W^ — N (R 6 ) — Y 1 — (R 6 «7K^JI 

5 U , -O-Y 1 - (YnJB^^LTViTfe^^C^eT;^ 

l/>^^^1") ^fcte-S-Y 1 - (YH^$S£WLTV>T*>eJ;V>C 1 _ 6 7 

it^m (IVa) fc*SUT«U 5iiP 3 ^\ i^R^-E 2 - (R^^tt^S^ 

2 »^¥^fc«x^-it-^^-r) Testis r^>if>gt&;rt£«m 

$ nx cfc n c , _ 6 j)v*)Vfr s m\tnz> mmm* *r t t v>t & 

15. ^7i^W$b^, 

20 1/>S) «£L^o 

(IVb) K&ViTte, SiS 1 ^ it:R ll -E 2 - (R xl \mWk&* 
-> -CH 2 -0-> -CO-, -CONH-, -N (R 2 ) -CH 2 - (R 2 
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CH-«b<, ft^XfeU^ -0-£fcte-CH 2 -0-#Wi:bU„ 

5 ;p*;u-#;^:i;i/7$/-c x _e7;Wk AD^Mt^nx^xfccfc^c 

,-87^^^ C 6 _ 14 7U-;k C 6 _ 14 7U-;i^*v£J;l£C 7 _ 16 7^ 

^^^^^^^w^^^^n^B^s^ti^nwbx^xfectv^x 

10 C^^Wk AO^WbSftXViX&O^C^y^n^X C 6 _ 14 TU 

y >ft $ tix^x t> J; v> c , _ 6 7; £ misnzmmmz m ux ^x & 

15 

4t£ti (a) K&^xte, a 1 ^mmj-T^^m^m^LUo 





(D) K&^xte, BiSMigS; 
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10 (1-1) £&V>T> p*3«J;^Q^tl^n»^S^WbTViT i bJ: 
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R^, ^0^^ x (2) C^ 6 7)V^r)Vm (#K t^M^EiVC 

,. 3 7W^S) > (3) C a _ 6 7;i/3^>g (09, th^'y&avC^sT 

, (4) AD^>H? (#!, 7y*®^ , Cj.eT 

10 )V*)V W, *?-)Vt£.E<DC ^^7 )V*)\<) £fcteC x . 6 7)Va^y Ms * 
h * ~>fc <!£© C ! _ 3 7^ 3 * TS&£ tlT V>T <£ U C 6 _ , 4 7 U -^S 
7x-M) , (5) C 6 _ 14 7U-;P^^S (09, 7xy+yS) 
£fcte (6) C 7 _ 16 7^;|/*;Ia*^>S («, s<>z?)Vjr**ym, 7 x.~)V 

i&Ufi?-) mtcfoc^^)^)^ (#K ;*^;1/&2cdc 1 _ 3 7;1/*;i^) # 

20 xaT^^ti^x^-it-^LTtt, mmm^m^h^ 0 

ik£Va (1-2) C&V>T, ^>if>^^Wf SflltLTH J^R 1 
25 S&S»£bV> 0 
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t>«fcViC,_,7;V3*^i6, Any>Bf(W, 7yH> HfH> 37H)> 

is'«$ 6&£Bi£*£W Lfcv^><t? >mx$>% £ £ fflft. LVs. 

wiEia«is as \z%> \,*xm* u fcam^ nx v^t %> £ v> c , _ 6 r 

u<«> AP^Mk$nTViTfe<tvic 1 _ 6 7;wv (#k ^^;k x^;k 

7°nbr;k -rv7Ptf;k 7^;k -<773Mk m^m-p*?^) , tH 

15 ^y- C j.eTMJP-^M^JS ; - C ,. 9 7 W (0!k 

. i/x^;i/^;i/^n;i/7$y^5 i ;i/) ] , mtmm^Am\zm>xm^brcmm 

■ZtlX^XTb^C^tTJVD**/ m%L<fo, /sntfXkZnxteXhk 
ViC 1 _ 6 7;P3^-> (0»J> *h**>, Xh^y, >fV7°P^^X HJ7;V# 
P*h*~» ] > C 6 _ 14 7U-;W (fcl, 7x-JW > C 6 _ 14 7U-Jkr=^> 

;j/$;k yy;, tFo^y, c 1 _ 6 7;w^^ .(«, ^^^) > 

*;i//t^-r;k ^/-c J _ 6 7J^;u-^;vn ; E-r;i/ (flu t^MM^ 
;k x^;i/*;w\ ,; e •<;!/) , > 5 -c 1 _ 6 7;p^;i/-^;P/t ; E-r;i/ (#k 
25 ^jwtt^k ^x^kfr^A^^io , c 3 . 8 y^P7W (fd> 
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<0iu tFn^m bFD^^w , #,M^>-c a _ 6 7 
;wi/-*;i/fc;vT5y-c 1 _ 8 7;v^;v ($u ajv^s/x^*;^^ 

;i/75V*5\H/) > AO^>^StlTViTfc«fcViC 1 _ 6 7^3*'>, C 9 _ 14 
5 7U-;k C 6 _ 14 7U-;^*>'*«fc^C T _ 1 e79;WP*^>*>6J«*# 

E 2 tLTH f£-&^> -0->. -CH,-0-, -CO-, -CONH- 
-N (CH 3 ) CH 2 -, -S-CH 2 -, -C = C-> -(CH 2 ) 2 -> - (C 
H 2 ) 2 0-, -(CH 2 ) 3 0-, -C(=CH 2 )~ ~N(R 2 )-^ -CH r N 

10 (R 2 ) — , -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 -CH 2 -N(R 2 )- 
CH 2 -« -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, -CH(Ph)-C 
H 2 -N(R 2 )-CH 2 -, -CH(Pyr)-CH 2 -N(R 2 )-CH 2 -, -C 
H(CH 2 -Pyr)-N(R 2 )-CH 2 - -CH 2 -N(Ph)-CH 2 -> -C 
H 2 -N(CH 2 -Ph)-CH 2 -, -N(CH 2 -CH 2 -CN)-CH 2 -> - 

15 N(CH 2 -CH 2 - Imd)-CH 2 - (R 2 \t7kmW^%tc\ZC 1 _ 6 7;M i 

E 2 «, -0-M-CH r O-Tf»§. 
SIS 1 ^: R^-E 2 - (|3^teiJlB<hlf!]m^£^T) T^foSnSB&S 
20 fcWf**^ R 11 «E 2 fei^S 1 t*t^^^bTViT'bJ;Vio 
R 11 *5E 2 feJ;^S 1 i^tC«-r^^iLT^ 
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■RatlTll Any^H^^J, ^> 3 7HK 

5 (flu ih^x yp^^) «£b< ;AD^>gf(ffSl 

ffrfrtt ( I - 2 ) 0A#«a|tUtt, 

< ', 

20 E 2 «-&^ -O-, -CH r O-, -CO-, -CONH- — N (CH 
3 ) CH 2 -> -S-CH 2 -tfcft-C = C-^ 




25 t\ 
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e 2 - (R'^mm&^n^n^Lx^x-b^y x.~)m, ^>^>vm 

5 J&ST&D, ^OE ! 7?i$tl§X^- if— (CH 2 ) m'-W 1 - (CH 
2 ) m 2 - (m^^C/m^^tlfno^^lSOit^, WMt-O-, - 
N (R 2 ) -S-, -CO-S&tt-CO-N (R 3 ) R 2 :j3j:tfR 

fc&tl (1-2) HU #*L<tt, St 



K^HTf, ^fe««^^tlT^T ! bJ;V^5 1 V'>^, 8tS la ^;i«^l$ftW■r 




(I-2A) 
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15 &ft\&C l . l 7)V3*ri'& (0!K ih^X /a^^) s^-r. 

(I-2A) ICfeV^T, R ,la ^a^$tiT^Tt>ct^c 1 _ 6 7;i/^;i'a, 

20 R l6 MR ,7 ^Iwl~*fe«^oT, XXBHttTcWwrym? ; T*&Z>®& 

tt'&tj (i-2A) c&i^t, 



«&;§mWT%>«fcV>C I _,7JU*J]4k «&3nTV>T'fe<fcV>C I ._ ll 7;i/:3* 




WO 2004/041266 



67 



PCT/JP2003/014139 



^itfADy>«f*6itf*l« 2 fiOM&S&^T * 7 x zl)V& ; E a 

y-;k ^^>, tfn-;k < 5^/-;k t?^A-;k -Yv^7y-;k -f 

mx&& a 

mm^nx^x^^c.^r^u^riy c ..^jv^^xm^nx 

20 ^xh&^C^eTlVn*^) , C 1 _ e T;i/3^5/-*^#r:M gjfeSftT 
(1-3) «^*3i5C 
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6 7;i/3*i'TE&£ftT^T&,£^C 1 _e7Jl0^i/ («, ;* h*v* 

5 *jftsnT^Tfe«kV5c 7 _ ia 79;wi'^'> (#k ^>^;u^'» ) 




OX- cn: . cxv- qcx 

lEiim 7x^1^ >mm £ l v> 0 

it&m (1-4) fcfcWt, giS 2 te, 5£:R ,3 -E l - (E#ttWfl3tra 
-fcf>3it£^T\> 

R 13 ««m8«:WbTViT i bJ:^^7yu;^ («F * L < 2 -7-7*/ 'J 

25 mft»A#^&38«ns«»*««fflv^ns^ wbUBUfc rs&$n 
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- t T)v*)vmi wik, mz (i) ADy>if(«, 7^*, &*< * 

'J7MP^WW > AP^>fc$nT^Tfc«fc^C 1 _ f 7;k^**>g (011, * 

' 7i-j^ («[C H4 7U-;PSttl8^WK:fi»*nTV4T>b«fc<, ^Wfc 

tf£tlS 8 ) (2) iXfiMb^ftT^TfeiH*;^*^ (0!l> 

io xmm^nx^xh^c 1 _ 6 7;u+;u* ($1, ;Wk 

»^7i/u;p»ic^^*m(ai», ^7yu;ps©-ffit*fc> m& 

15 X%^^sVu7)Vr> (#1, ^p^p^x i/^n^rX 5^'p 

R 13 £LT«, (1) AD>r>|f(t 7y|t, A*, 3 7*§K A 

u5*><tznx^x%&^c^7)i>*)v& (M, *?\>k hU7;wn^ 

)V) , AP^>te$nTVVTfc£V>C w ,7;kP*S'S (#1, J*h*X lb* 
ViU3ffl©ltJfta6SWbTVsTfe<fcViC 6 _ 14 7U-;V'* 7i-JW 

(K c H4 7 >j -)m\tmftto \zmrn £ tiT v^t *> ck < , \zma s n& 

) (2) x*5\Wb£ftWTfcJ:V>#;M**>^ (09, #;kff 

25 Tfi^$nT^Tt) C kViC 1 _ 6 7;w^ (#y, jWk x^;k y 

ntf;k -fy7 , nifMfoc 1 .,m^S) 3^6»tfn* 1&V>L2H© 
S&££^ruwT*>J;^7yu;i'g (£p£U<te, 2-5^7l/U;i/*) # 
$?£b< ;C 6 _ 14 7U-Jl/ (0>J, 7irjW *<k^C x _ 6 7;P^r;P (0»J, * 
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fcJ;^5P7l/U;k* ($?£b<&, 2-5P7VlUk*) Wis t>\zft£L\<\ S 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

15 (iOC^eTVM^^S, 

(iii) -N (R 1 4 ) - (CH Z ) m 2 - (R 14 «7K^0^^fe«C ^eT;^;]/ 
m 2 fci:0&V>L3£>gifc£^T) , 

(iv) -S- (CH 2 ) m 2 - (m 2 «0^^U3(DSm^^-f) ftWtK, 

20 (i)-N (R 14 ) - (CH 2 ) m 2 - (R 1 4 &7K^JPi^ £feteC ,^7^^! 
m 2 teO&V>l,3©Si&:£^-r) , 
(ii)-S- (CH 2 ) m 2 - (m 2 S0^^L3©if ^t) &£AW$b^„ 
R 1 4 «7jc^^^fe«C , _ 6 TJ^JH^il, ^T*)C , _ 6 7)l*)m 

25 R^T^Sn^C^TJl^k^LTte, ;*3Mk X^;k 7°ne;k -< 

v^Phf;k :/^;k -r y^;k sec-^;k tert-7^;k ^>^;k -r 
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E^Lm — N (R X4 ) - (CH 2 ) m z ~£fcte-S- (CH 2 ) m 2 
- (R M H^IfS&U'C 1 _ s 7;^JVSS, m 2 teO&^L3©g$c£^ 
T) jWSI/<, fctf>T?fe-N (R 1 4 ) - (CH 2 ) m 2 -W*L/Vi. 

(fcU ^h*^ ih^X yp^>» im&LK ;**JBr«fcttAPy 
(1-4) tt, ff*KW\ 



10 




(5$*, E ,a «-N(R 14 )-CH 2 -, -CH(R 22 )-0-^yc«-CH(R 2Z )-CH 2 - (R 14 £J;^R 22 ^ 
7KSfJIB\ AP^r>JiH\ C,_ 6 7;i/^;i/S> SfcttC M 7^3*5/**, R za 
15 ^«*fctt«**nT^T'bJ;V*C M 7;W^»**-r^» R 20 &tfR 21 te&!r£ 
R 22 T^$n§ C,_ 6 7)V*)Vmt ITS, WIB R 14 i LT^lfc^O^^ 

^7 t c^c,. 6 7;pn^^S (A, *h^>, yp^^) ^^"To t 
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R r«**nTViTt>«fcViC l . M 7U-;v»j l?tb<liAny>M? 
C 6 . 14 7U-;i/» (0!K 7x-;W Sfc, Rc M4 7U-^a6tt»^»K: 

fi»$nwtfej:<, »^>wic«[»*nfcc l . M 7U-;i'*tUTtt, w*. 
io «f b 7 1>* ot7^&i:*r#jf ens. 

R reift£ftWT'b«fcv>c w 7;wvgj #SU<tex;wWfc$tt 

r^vs (M, *?-)V. #;ix^>;M^;k x^;k yntr;K <y7o 

TfeJ;VU 3 . 10 ->^P7;^> (09, ^n7n^x v'^nyfX *>*n 
E ,fl OTSb<«-N(R ,4 )-CH r (R'MSiWfB^l^l^^-f) 
20 7ySD 

(R)-4-[(2,3-> ? b KP-1EM' >T>-l-r;W^^v]^>Hf>7°DA°>^ 
(**«I4 1) ; 

25 4-[[3-[(2,3-> ? t FD-lH-f>r>l^JWt+v]7i-JW^ h^>!K> 
if>7°PA>I? (lt»Jl 3 6) ; 
• 3-[4-[(2\6 , -^^k*7xX;U-3-'f;UM h + y]-2-7MD7i^W7 
Ptf*>M (KIJ601J2 0 5); 
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3- [4- [ [4- [[4,5-^tHDt7h[l, 2-d] Cl , 3] ^7 V~JV~2-i JV (7°n fcf JU) 7 
S.;]*3 L M^>i?M**>s]7x.~)V]7utt>m. (^»J2 2 3) ; 
3- [4- [ [4- (2, 6-7* >i?)V) ^ >*?M 7 x XJl/] 7D /1 

(3l»J2 5 3) ; 

5 3- {4- [ (4- (WV^P tf )V (4-7i^l/-l, 3-^T ;P) 7 5 J ] ^ ^ 
M / <>^l/)^^]7i-;H^n/ 1 ?>i (HJSM2 5 9) ; 

3-(4-((4-(((2-7xy^->ynH;W7^/)^5 l ;i/)^>> J ;P)^>')7xri 

;U)7°OA°>^ (^»J3 12); 

3- (4- ( (4- ( > P)V7 5 J ) % ?)V) ^ >z?)V) ~» 7x^J« 7°P A° 
10 (^^J 3 3 0) ; 

3- (4- ( (4- ( ( (2--f =■ ?V [1 , 5-a] tf U ~7 >-3~f )VJL^)V) (7 x X ;W 7$ J)* 
f;W^>^)^'»7i-)W^D/^t (&860H3 3 4) ; 
3- (2- (4- ((3-7x;^> 5?;w 3- * 7 x x;w x?;w -1 , 2, 4-;t*i^7 
7V~)V-5(m)-*> (###12 1 3) o 

15 

SSfc, #5PJTJBV>&n£te£t>£LT&, «rM 2002-265457 
^ #^12002-21217 1 #M 2 0 0 1 - 2 2 6 3 5 0^, #|fl 2 
0 0 1 - 1 9 9 9 7 1-1, §12 0 0 0- 1 9 8 7 7 2^, #H 2000-8 
0086^, #19 2 0 0 0- 3 4 2 6 6^, #W¥0 9- 3 2 3 9 8 3-if, 4# 
20 H¥0 8 -3 1 1 0 6 5^&2fcB*©flS'&»fcfflV>Sd£fcTgS. 

mmwttvm* ^mmtom, &&&xte&&7s.;mt<D 
&mm<D7)\<%v&m&', %)Vz/v&m. y 7^>y^i, jvjv&&&<d7 

x 2, 6~;^7>> x*/-;kt$x $?x*y-;W7$>, bux^y 
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^>z?)vx^u>*j7$ >mt<Dmt&tf*>tiz. mm&toi&oftmfcmt 
isxu, m^tmrn, m^mm, mm, » u>^t©m^tfe,friSo 

)v%v±m&m& (fi #;w>$am, v^^am, ;t^A*») ^© 

y^jum, y?jm, *>a£Bt tm*>», ?x>k, ^a^h, 
(r ) , (i) . fc£$> (i-i) , ft^t? d-2) , 

( I - 2 A) , {fc&#J ( I - 3 ) , ft&m (1-4) , fb-&#J (1-4 
A) % (la), fl^flj (lb), fcfrtl (II) , <t&to (II a) , ft; 

(lib) , (in) , fc&W (iv) , -fb-^ti (iv a) , ik&m (IV 

20 b) , (A) , fc&fe (B) , 4t&® (C) , (D) ££te-£-CD 

& (OT, *5fiW©ft^» (I) il&Ef**^**) ©yp^^fi 

25 moit^m (i) «ftf*ft^«e^5. 

#f§BJl©<ft;-&t? (I) O^Ph*77^tUm #$SiH©flr&« (I) ©7 
5/S^7y;Ht, 7)V*Mk, U >»fc£ftfc4;&&tt (OT^.«> *5893©<ft 
-Stl (I) CD7 5;*^3ij-;<;|^, 7?X)Wfc> ^>^75;*jv. 
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fc;wb> 1, 3-v?^yi/>-4--r;p) / 

h^>#;i^x;wb> fh7t Fa7?x;wb> tfPU~7;M^;wb> fcf/io 
<;i^^>;>wwb, tert-7^;wb£n7cte&ti^) 
(i) ©7Kms^7^;Mb, 7;WHb, u>B6fk *7M£ft/Hbi^ 

5 («/L«, ^^tfMb^tl (I) ©7jc|§S^7-fe^;Hb, AVl^f-OHb, 7° 

dav<;k^ £/tD-f;Wb, 77i/x;Wb, 7TU;Hb> 7^x;Wb, 
^;u7$y^^;i/^;i/fc;Hb$nfe'fb^^) ; #SPJ©4b-&ti (i) 

(i) ©^;^^s>S^x^;uxxT-;Wb, 7oi-;i/xxx;Hb, #;m^-> 
10 /^;Pxxx;Hb, ^5f;i/75/7Wi'XX7 : -JH^ tfAo-r jv:*^*^ 
;I/XXT-Mb, xh*$/;fr;i/fc;i/:^5/x^;vx7x;Wb, 

f-;Hb> (5-^^-2-^7-1, 3--J^^rVU>-4~^ )V) 

5 Viki£titcik&mm) ;WWe»n, &^TWfPJ©<bfrt) ( I ) (Dfi 
15 M^vS^7f;k X^Jk tert-7"^;|/^t'0)C x _ 6 7Jl/^r;P*T s X7T- 

;Wb£ft£fb^;W£ b < ^ v^cn^o ©fbfr« 
ctoT*^Bj©^t/ (i) ^e«-r§^i^T^§ 0 

&1t, *mW(Dlk£!®i (I) ©yah'7^m J£/H#m 9 9 O^TiJ 
fiUS,©^ Jg 7 1 6 3JCfrS 1 9 8Hfc!Btt£nW5 

20 M^T^HJCD^t) (I) «{bTSfc©T^Tfe,£l>o 

^Tt, *^Bj©'fb-&ti^7 u c^©*i©Mjg^$^§gi-^. 
*mw<Dik&W (i-i) , -fb^ti (1-2) ^fb^ti (1-3) 

^ (1-4) (Dmmmz-D^T&Tizm^Zo 
25 *mw®4t&w (i -2 a) &£«fr% (1 — 4 a) ^n^n 

(1-2) *<j;«i (1-4) i:(iHi^bT«-r^^<!i^T#^ 0 
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*mm<D<t&y>) (i-i) a, w*«^T©R>63Sn?**ns^i*sfctt 
(v) , (vi) ; (vii) (viii) «nrjEStiT^« 

10 SCI 




<fc£ft (vi) (V) M)Vtf~)U&&MfttZ£tiz&r)9ffi.'? 
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5 ;k 7;W^9>«*fctt^7>0«^; fc^tt (V) 1 

zMv&ftmMk&m (v) l^jWc&LT^i&^bm o^;k 

< «#9 i &i> vm 5 

15 fmo&mmmk'&m cv) i^;kc#bT3$5&v>w$i o o omm%, u 

;k l-:7*DAV-;k 2-7 p D/V-Jk tetl-7?)V7)V3-)\,t3:E<D7)\'3 
-JVM, ^X^VX-TMk ^V^Dtf;i/X— r;k ^7i-M-fJK 
25 f h7kh'D77X l,4-^-*^>, 1,2-^ h + yX^^i'Ol-fil/ 
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MDl»^lDl0OBtf B l iiPSl/<iaj»lP9M&ViLJ»5 0 

ib^% (vii) ca*, LWii^it) », fb^fe (vi) ctKD^ 

ESIb'J), Hit'JX SIMbU>, H*fcU>fc£0Any>fcU>*, 

25 t+fUMnu Kfc£0*-*u-u;PA5-f hm *xy>&£asgtf ens. 
(vi) l^ACTUTAD^xb^i^^jo. l^Lftao^, 
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HJ:/PH^73iX HJ 7^7 5 X N-XS^VSM V 7°D tf 
^75 >> >/^D^^iJ^^75X 4-i?^^7$y tf 1) N.N- 

^w^ux n-jWHM>js>>> N-^;nfnu^x n-*^;he;p 

5 ^U>^^0^ 318:75 >^»W6n§ 0 ft£#> (VI) ItMzttLT 

£ ® «k 5 £ L T «EJS#iifTT 5 KB 0 # (3 I8£ £ ftft H ^\ ftl A fcM > 

10 ^V^PWH-fik ^xXJl/X-^-Jk fh7tHD77X 

l,4-v^-^it>, l,2-5>* h*5/X^>&£©x-x;H£, N, N-S?* 
A75b\ N.N-^pWl^ir h75 h\ AWfM7*'Jy^h'J75 H 

15 SftL^ 

Kjfcmffltemigm i o tit) 1 2 l < \m 1 o vm 5 

B#^T&S 0 SCT^M^-l 0&V>t^2 0 0TX 0Sb<TO-l 0 
LTi$ni. «lj ^An>5r>^$nTViT : b e k^C 1 _ 6 7;i/^XJP 

20 ■fc-frjr^m, e«^UTv^Tfej;v^c 6 _ 10 7U-;i/x;^x>^ 

py>{bc 1 _ 6 7;i'^;i/x;i/^x;k ^fb^>if>x;u*x;K ^tp-b;i/ 
x>x;^x;^^©AD^>^c 6 _ 10 7U";i/^;^x;i/^^^tf^n 
3 0 tt&m (vi) i*;i/K:»l/Tx;p*r;wfcS!l*tti3ft^U#92 o^K £F 

25 *L<«*&ifcv>i/»i owm^z* 
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«J!&«mM(cJ:D^Sco#&TTff^n§ 0 M rg£j ibTte, hUx 

;l/75X ^^□A^^I/^WSX 4-^^W5/ tfU^X N.N- 
^^f;i/7^UX N-^^tf^'J^X N-p^l/tfDUv^X m-^^;^^ 

©itttt*wfc£#*wr&n*. (vi) i^fc»LTtti6«»i^^ 

15 KIWISll 0#ftV>Un 2«fia, 0^U<rai 0#fcV>l4&5 
HSIBJT&S. £J&i&&fc®#i»-3 OfcHU&l 5 or, $f^L<ra-2 0 

ft&#J (IX) CiS;<K R 15 (i«mS^WL,TViT%j:V^<b7K^»^^ 
T3 XajWaUK^fcfc^rmfcWf©*^ {fc£% (VII) £jt&^ 

20 (viii) fc*ttaso#feTT?tt^'rs;:tfc«kD»Ji'r&2:t*s7r**. 
«&SAi¥© r«^ttT^Tt>«kWftiR (c,_ 6 ) 7;p*;ki , rg$$ti 

WCfc«kW£!lR (C 2 _ 6 ) 7;i/^rx;Uj , ritjft$nTViT%)-J;V»fi» (C 
2 _ 6 ) 7;^x;i/j , r«J|$nTV»Tfc«tViffij|R (C 2 _ 6 ) 7)V*-)V\ , 

25 rjiftsnT^T%>J;^c,_ 8 ^D7;wi'j > rjt&$:nwTt>,fc^c 
6 _ 14 7U-;h r«^$nT^Tt)j:^c 7 _ 16 7^;^;i/j 
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l/3fflWl<WTfe < fc<, «ft£ft#S 2 flK±©»^tt*«ifta6ttra- * fc fit 
MkttVk* H;#A, M^hU^A, 0@|7>^x^A&£ 

15 ;*^;l^v^K&£©&J17^ m, ^ h U £A* h*~> b\ ^HJ^AX 
h*~>F> ^hU^A tert-:/ h*->h\ #U£A tert-:/ h + >- F&£©& 

jR7;p3+j/H«^^*tf6n*. cine&Skt its® (ix) l^utft 

*RMtRf&\z7Ffe&kmn&m ^xn o o^tj&s. h © £ 5 
20 tbTt±s**«3ifff aiSD«i#k:isjE$n«:v^, FiiA.«^^y-;K x^y 

-;K 1-^dav-;K 2-:/n/w-;k tert-:/^7;i'3~;V&<i:®7;i' 

^>tf>, Wl/X>, v'^DA^U-X N, N- 

25 ^^fMM?^ F, N,N-^^^;i/7-feh75 K, ^1f*^***Uy 
? MJ75 K&£075 ^nn*M, Bg«MbR*> 
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K]&mm\mi%® 1 o #&v> vm 1 2 rink u < 2 0 #&v> ljs$ 6 

5 &V>U91 0 0*CT&5. 

(IX) Xa*W*» J ?**^ttttjt«f : ?0«'&, fl^flb (VI) t 
ftteft (Vlll) i:*9faK:«fcDJ!tt*»fl©#lET , rag^-rsctfc«k^T'bigji 

^^t'J>, M^x;K ^^>7M-MDU HfcgfcffllvtfcJ: 

15 k j:n6K*«fc«iUitt; -fb^* (yiii) l^nc^UTfto. i~iot 
;k ft&b<temo. i~5. o^wbv**. 

20 h7hHP77X s*fr*D-x i.2->>j* h^>x*>&£©x-x>«, ^ 

25 ££l$|IOttiItt 3 0#~2 4I3H. »Sb<tt3 0^-S«fMT»-B. 

(IX) «, Xa«3HHC^<D%&, ffr&fc (VI) t^tl (VIII) t 
%ytMRm (Synthesis) , 19 8 1^, 1-2 7H) £fiJfflL 
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RRfcrau \\&m (viii) ttt&m (vi) ts, 7yi?*jv#>»5?x^jw, 

7^^>H^V^DH;K 1,1' -(7y^JV#^)^H^'J^>* 
£©7^*;p^5/7-h»ft^<krXhU7x=;P*X7^X MJ75P 

(vi) ommmt, ft&m (vno l^wc^u ffiifc^u&s* 

-£*T.fc£tt (VI 10 l^WcftU m&^Ugs^k ff*L<ttl91fe^ 
10 1^2^;!/? s. 

^y^nifjn-f;K >?7izjh-t;k fh7th*o77X 1,4-5? 

15 ^DM^X 'N+U^fcgOfcfc**** N^-y^^MySF, N,N- 
5?^^;i/7ir h73 h\ ^*1M9\W*#U y £ h U 73 F&£<£>73 K«, 

y>4biSW:***, 7-fehxhU;k yn^zh'JMt'ozhum 7 
L/^Jl 0 013^^-5 o 

t 

tt&m (i-D tt»*v>ttJfiai$fflViT^«j (ix) ©xxf;n^ 

^Sfctix^-r F©flfJB, HJ 7;w#oihk, p-h;i/x>7s;i/7jN>m^t*© 
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ao^m^mm, ^hu^A*^^ r-Mj^Axh*^ *usa» 

=:7>*i/F&£<D&M7;i/P^>m hUx^;i/75>, -fS^A-^, 
A 7 5 5? 2 0$ft&£8& Effift to 6 ft£ . £ *l S K# «*: ZflfcSftk 
5 (IX) l€;Hl*fLTl?lO. 5-1 0^;k »*U<tt*?jO. 5~6^E 

1,2-3?^ PPX^>&£o/\p^*>"ft:Kfl:7K*iH, 71rhxMJ;k 7Ptf;t 

JU&B|WtoBI#l 0#~6 Otfffl, jf*U<ttl 0#~1 R 
(Sillifflt- 1 0~2 0 OtX £?£L<te0~l 2 O'CT&S. 

20 

*560i©fl5£« (1-2) «&«&T®EJ6a2TwSn*;&i**&fi 
£ffo£2 
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Ra 



(1-2) 

\\&m (x) fectt; (xo \mmi£tiT^%b<D%®Bi<zK^x*%, %tc, 
\t&m (xii) (x) tits® (xi) [5£*> l'w^s 

L't^ns rMSj ^tHp^i/i©^ (vi) 
(ix) ^MT-s^^McD^Ccto, (x) t^ti (xo 
io <t&m (xio ^ggirrsdian^s. 

! _ e 7 ->S& 5 «fiMS£ W tt V^T J: V> C 6 _ l 0 

T'j-;V7.;^r.;^^->*©^, (vn) /^<Mb-&% (ix) £§gjt 
r^^t^a^^fCcto, it&m (X) t^ti (xi) z^b^ti (xii) 

15 SSmci:^f§. 

{k^rti (i-2) fc&M (ix) d-i) zmttzismt 

^•mm<D\^m (1-2) \t, m^m~f(DR}t^sr^n^ysm^rz\t 

20 SJfoS 3 
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(XIII) (XIV) »TPIR*tl'rVi*'bCD&«tafcX^T?*, * 

<k^fe (xv) Q&m (xiii) B^L^icsscflwui** 
5 VT^T*>£^>if>m**ti ttt&m (xiv) c^*, m«^m^, b 

9 f iimf e> n, c n e> taint ut v>t t> «t v>. 
B^j;i;B 2 t^ns rflKfta6*w^Tv»Tfe«k^^>-tf>.gij jWu . 

15 Sft£ 0 

)vmw, rtyw&tufc mfcz&mtfp>tiz. ib&vo aim i^mzml 

20 R*:te^Flgtt3&:j»J|*fflViTff5©3&«#f«T?»*. 



WO 2004/041266 



87 



PCT/JP2003/014139 



io it&m (1-2) «u ft&fti (ix) (i-i) £S3frWfe<*: 



15 £OS5£4 



HO 




.CHjCOOH 



CH ? COOR' 



flS*«F (XVI) &<fctf (XVII) «rfir|R$tlTV^'fe0^aiCA¥.l?#, * 



fl^* (XVIII) tt, ftl 



(X) tit&H 



(XI) (XII) &$gjg 
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t2>jjmtmnv%mz&y), \Y&m (xvo ttt&m avin ts«g-&-r & 

fc£4fe (1-3) ib&% (IX) *>&fc<&«i (I-l) SS5gf5^i 

m<D*m\z&Y)> its® (xviii) ^&i»ji-r*2:^*^#s. 

5 

*mW(D4k&M (1-4) tt, ^J^.«^TOK/iS:^:5T*Sns^fe*fctt 




10 (X) fc<fctf (XIX) &*SR$nxV>5'b©£^afcA^Tt, 

fc£*J (XX) <ffr&#> (X) i^-^ti (XI) frt>fc&® (XII) §iits 

^rttiW«0jSrttK:«fcD, Oc^m (x) (xix) t^ji^rsrttj; 

15 (1-4) fct \\&m (IX) frSfls<&*& (I-l) ^IlltWSi 

mmo^mz^r), o&m (xx) #&»frr&z:£:#T!**. 

*58«Ofct« (1-4) O^E^-N (R 14 ) - (CH 2 ) m 2 -T°$> 
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fcjfc^ 6 




[E 1 =-N (R 14 ) - (CH 2 ) m 2 -] 




CH 2 COOH 



Ra 

(1-4) 

[E'=-N (R 14 ) - (CH 2 ) m 2 -] 
\k§m (X) , (XXI) £>£Zf (XXIII) tem$tlX^%b(D$;®BlZX^ 
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<t£® (XXII) WU fc&m (X) (XI) frbft&m (XII) 

5^tipK«iao, it&fo (x) fcft^tt (xxi) t 

ZMTik&to (X) fr&JKSTSEfcfcT?**. 
5 ft^-ft (XX) ©SSE^-N (R 14 ) - (CH 2 ) m 2 -T!**fl2^*tt, 
(VII) fcft^tt (VIII) frbitG® (IX) ««jfi-r*^rj*i:ra«C!)^ 
fe&JB^T, fc£<» (XXII) tft&m (XXIII) 

(1-4) CDSSE^-N (R 1 4 ) - (CH 2 ) m 2 -Ta&3ft-&#7 

«u (ix) fr*>tt&m d-i) *«jfi-r**fetra«o55rffic:*o, 

10 E^-N (R 14 ) - (CH a ) n^-Tf&Sfc'&fcl (XX) frSfifeTS dfcfc 

mm £ PfcST 5 E £ £ «k t> B ftft^tJ § t arc * § c 

7 5 y £® i: bill 0 $Jl£fz tt*n-ffn«ft* L T 
20 ih^pi/^M-Mi*) , 7xrM^y*M-)K C 7 _ 10 7^ 

^Cj.,W^ (#l*.fc£> x^jk 7*nlfJK <vyptr;K ^ 
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n^(Dmmmtvxu, ad$*>bfp 7?m, jyn> uvm 

X3Vk tert-^SSH'&g) , C^.T'J-^ 7x-iK 7^75^ 

wtTv>Tt>j;vic 1 _ 8 7;wp x5f;k 7°Ptr;k <yv 

fh7tFn77-;K 5/U;H&:£jWflHSn*. EnS0it!fc£(l:bTtt, 

(WAtf* x5";k tert-T^kfc^) , C 7 . 10 77m MZ\$* 

15 'Oswfcg) , c 6 _ 10 7U-;v 7i-;k ^7^;^^) , - 

(i-i) , fc&m d-2) , it&to (i-3) &&xMk$m d-4) * 
i5#, 1 9 7 7^ (AStaiK) teEizmm,®-%mmmt£tiz> B 



*^^TffiV^n^>^t)«> ±SaLfc»ig^1*iB2 002-26545 
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®m 2 0 0 2 -2 1 2 1 7 1^ %fffl 2 0 0 1- 2 2 6 3 5 0^ #P 
2001-199971 ^> W2 0 0 0- 1 9 8 7 7 2^, #H 2 0 0 0 - 
8 0 0 8 6^, #12 0 0 0-3 4 2 6 6^, 09-323983 ^t, 

#W¥0 8- 3 1 1 0 6 Sf^ifHiatC^I^DTlitSut^fS. 

tularin, ffi»^nj;D^n^n^»i-§::t^-e^§o 

20 *^©im©gpr 4 og^&mfg»f^te, &mtzmmM4\zm 
m<Dfi&&%wz^n\zmc%jj&&m^TmfeT%z\£tfx%% a 

mm-^m^^) \t, GPR4 0S^«fgPli5M, §CGPR4 0 
25 0, S££&GPR4 0S#«fgM^ ^L<«GPR4 OffWJtUT 
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*^Hj©{b-&ti^^tT^?.is^«, miiw 

*s. tin?* ws^fctt, -f>*u>tt#s (is!) ^*t> <>xu># 
(ii m) mmm&&zmmm&mii*'&&tiz. 

Xit^) #1 2 6mg/d 7 5 g«P 71* (7 5gOG 

tt) 2 mum (&mMm\z&nz?)\,3*-zm&) ^oomg/diaj:, 

25 fitftjfctttt (*MRjliJlfc*Jt*^;Ua-^«*) #2 0 Omg/d 1£U:<ZH> 
« (§iMt*ltS^^3-XiS) rtUlOmg/d l*#§£fcte7 5 g 
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-xmm) #1 4 0mg/d l*iSit«U GE#S!) 
$fc, *S^©«Jfc»Pfc:3V>TKk 199 7^£ADA (*BI8r£Uft¥ 

3-X$gft) ^12 6mg/dlK±7*D, fro, 7 5 gjgP^H^itAffi 
ttffc2l$IHHI (IIilt;*it§^P-X|g) OOrag/d 1£U:£ 

10 2 6mg/d l*iT?fc!3, 7 5gln^^ 

£JLh2 0 Omg/d 1 *Hfcja*f*K»"e**. S&lc, ADAOitiatlH 

gmmMmm (iiMttit^^^-xii) an 1 omg/d ieun 

2 6mg/dl*l©WlFG (Impaired Fasting Glucose) 
15 WHOCO^tCJctl^ ilFG (Impaired Fasting Glucose) (Do 

7 5glP^h^iM»2W (#l«fc^1t5^3-Xi 
ft) ^14 0mg/dl*M5W^IFG (Impaired Fasting 
Glycemia) tV$&. 

20 3k ftllgSlfr, IFG (Impaired Fasting Glucose) :fcJ;tfIFG 

(Impaired Fasting Glycemia) on • ?&»Ji LT&fflV* 6*l£. $6 
fC> #fg0J©^W^ Wii£g^ IFG (Impaired Fasting 

Glucose) SfctelFG (Impaired Fasting Glycemia) ^6H^^OJij|| 

25 *58w©^*s^WLT»:«B5*tt, «tt*^<, mmmmommmtb 
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ooii%^i.. Rfi#fitt» umm^-k mm, mwmizkio 

# C#589J©'fc'&4&j' <hbTM0. 0 lfctr>MQ3 Omg/kg#S, £?£L<te 

WRz.&\t&mim, mum. ^fr^JMii, »*vi»*3R»wt*w-* 

JEte&fflcfci;, i!fc<z>8&JB8K tr#jW, &«&|, Sfl^fJ 

15 R^jttTH M^tfm Silt, D-T>-h-;K x>7>> 3-> 

20 hu>, tb*D^^pH;i/"fe;wp-x, hKP^v^Ptr^^v^i/P- 
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aww ens. 

&^>1z>x>7A, ^/7>x7U>^U-feU>\ m<DRm%m\ ; m?ut 
t^)\i-)V7)Vu-)V, #Ufcfx;i^py ^M^v^^Ht^p-x 
^MJ^a* ^;Hz;i/P-x, t KP*>^^;Hr;i/P-7;, tFu^yx 

10 nsc 

^Sfb^JtbT^ ^tj^«yb^H> D-v;Hfh-;k i&fc:*-by^A, 

15 mmtmtLxit, m?t\-£^>i?)i7)vn-)},mmtf ens, 

mm^jtUTH, m^mmmm. 7x=unf>m> a-bP7xP-;i/ 

20 W#tf£fl&. 

*^HJcD{b^<i:Mb#5» COT, #fffi»iW§iBf§*^^^^) 

%l &i£M, mmm. mmu <t^mm\. ftmmmu fmmmm. 
ftMkM. tai3i^ii> fcmm> mmmm, $im&m> m*k®m. 
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mm. max* ftxAjfrhm* k^h, ^.ruji^-m, m^m, 
mm, tommm* ^mm, ¥?$>mmw, 

15 -?K>iI) , I^^U^>(Reglixane)(JTT-5 0 1), *hifV*V 
XNetoglitazone) (MC C- 5 5 5), YM-44 0, G I. — 262570, 
KRP-2 9 7, FK-6 14, CS-01 1, (r B)-T-[[[4-[(5-.?WI/- 

2- 7 x - )v-4-jr*D-y u ;w * b * ->] 7 x - ;w ^ h * ->] -r s j ] ^ >if > 7 

*>W, W099/58510 fc«B*©fcfc* (fl*«(B)-4-[4-(5-;*3\H/-2-:7x 

W001/38325 KUE«©flS#fc, xt^D (Tesaglitazar) (AZ-242) , 
7-ft#V?*f—)V (Ragaglitazar) (NN-622) , BMS-298585, ONO-5816, BM- 
13-1258, LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, tfy>/V#V 
XBalaglitazone) (NN-2344), T-131 *fctt^©Jfi, THR-0921) , 
25 5/^— tffitFJW (#1, #^>J#-*, 7tl)l#~X, $^UMk XS^U 
x-h^) > W7i~<\ t M (0k 7i>*HX 7*;V=L 

>m) , ^>xu>«ii cx^^^ji/yi/T^j ($k h;i/7^^h\ 7* 

U^>77$b\ t*U77^F, ^o;i/7*a;i5 K h^lfSH, 



WO 2004/041266 



98 



PCT/JP2003/014139 



5 5^ "J - F £ & te^e <Z) # ;i/ v ^ A^TKf D t), » GLP-1 

$8#7^Xh [0!U GLP-1 > GLP-IMR^J, NN-2211, AC-2993(exendin-4), 
BIM-51077, Aib(8, 35)hGLP-l (7, 37)NH 2 . CJC-1131 «] , P^^-^JV^^ 
5 y-if I VH##J (#K NVP-DPP-278, PT-100, P32/9 
8> P93/0K NVP-DPP-72.8, LAF237, TS-021 m) , 0 3 7^ZXh (0!K CL 
-3 1 6 24 3, SR-5 8 6 1 1 -A, UL-TG-307, A J - 967 
7> AZ40 1 4 0f) , 75U>7^Xh (#k ^A'JVfF*) , * 

^;i/A=f>tSK?W^) , SGLT (sodium-glucose cotransporter) M&ffl 
(0!), T-I 0 9 5f) , 11/3-h HD^XfD-f Frt Fd$*?— i?6B£F 
$ (#K BVT-3498 ^) , 75?#*^9 i >*fctt*OfHftils IKK 

as-2868 #) , w??>ffiimmm> v?h7^f>f»n 

15 (WO01/25228, W003/42204 f3i£(ZMb£#K W098/4492K W098/45285, 

W099/22735 IBIftOfc^W) > ^3*^- "tfflfttft* (09, Ro-28-1675) 

$yV, X./VVUX?y\-, ftW^yf, y*#;H/7,^y K 7^1^7 
20 (SNK-8 6 0) , (ARI- 5 0 9) , CT-1 

1 2«80 , Wft^aiH^J;^®*** (09, NGF, NT- 3, BDNF, 
WOOl/14372 \Zt?.mO~^-U hP7^ >g£ • ^IMi^J (09;*.tf4-(4-2 P 
D 7 IZJW -2- (2-*3\M/-l--f 5^VU -5- [3- (2-* ^;V7 x / =jp $/) 7°P 

e;W**ifv*-;i/&£) *) , ynH^^t-tfc (pkc) i&£g£ (#k 

25 LY-3 3 3 5 3 im) , AGEMflB (M, ALT- 9 4 5, tf^^X 

N-7itW7l/'JW^D5K (ALT- 7 6 6) > 
EXO- 2 2 6, ALT-71U fc?Uh*U> (Pyridorin) , bfijm5>*) > 
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V?hX^f>tt#fll (BIM23190) , 7^h->Xv WKaP- 

>>f*i— -tr-i (ask-1) ffl»*4fr&w&tt*. 

(M> y7/U^?>, -»A^^^>, D/U^^X 7hJWU^f>, 

«) , X^7l^>^»*fiiFa! W097/10224 fclB*®fl5£*K fllAfcf 
N— [ C(3R,5S)-l-(3-7-feb^^-2,2-^>^;i/yDlf;i/)-7-^PP-5-(2,3- 
^'>7x=JW-2-t*y-l, 2, 3, 5-rh7t HP -4, l-^V^+ittft; 

10 ^1f7^7*7-K ^D7^77-h, -7A7^75-K 71177^7*5- 

^77°U;K f57*'j;Mf) > 7>^f->'» II ftfiffil (AN DtfJl^X 
#>t ? +M^> SsUttf-JVs x7Ptf;u^>, /\W^>, xJl^tMl/ 
15 <i)V^)V?>, l-[[2'-(2,5-^t HP-5-^^V-4H- 

1,2, 4-^*1^7 v*~-;i/-3-r;i/) tf 7xx;W4--f ;w >ww-2-x h^>-m- 

X7x^tfX 7AP^eX X^Z^lfX X*^v ? tf>^) , 7PXv*> 

it>7i^x t$?>h-;k 7x-;i/7p/w-;p7s>, zu^yjv 

V$7s ; MCHS$fM$MX (#K SB-568849 ; SNAP-7941 ; WO01/82925 
WO01/87834 ^*nS^^«U«J) iZa-O^fMSJi* (0H, CP- 
25 422935 ^) ; *>^tf/-f F SR-141716, SR-147778 

(08, BVT-3498 #) «) , I¥U/^— Mmmn tJVUX^^h, ATL 
-9 6 21) , 3 3 7n-7f <«, CL-3 1 6 2 4 3, SR- 5 8 6 1 1 
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-A> UL-TG- 3 0 7, AJ-9 6 7 7, AZ4 0 1 4 0^) , H 

teksmwm w> v-f^y, cntf &mmm%&R=p) m > 

Xh*->7^Xh (0>J> UX5PHJ7K FPL-1 5 8 4 9f) , St 

humx (0»J, *w#wr&n*. 

5^7 vh\ $/*D"<>9 1 7S>H» HJ^PJM^S^H, kHDi'DDW 
#U^7$>F, *:P7P^7~7F^) , ^C7;PKXxP>^J (0il, X£p/ 

m) > ^u)v^>-^>x)V^>75. fxmrsii (08, #p;h"JF>, ^tjp^ 

h\ ^f>^5F^) , 7\/ir$ k, -fyy;vtfh\ x*7>J>^ fcfl^x 

(09, t*>7'jx^x tr>x-», **y-;w» , 

*n75 >/ji/®§ig#T<& § yfryuy&z wt**y )W o >fc if W £ L v*. 
20 ft3£*8&9£UTte, 0i*«1K±i»*fcKJ:imj£# (00, A75^^7"f 

F»3M*\ £$/;tx-;K*) , ^itga?sft©*5#ttfjs (0>J> i^-^x 

(0«, <>7-7xP>, <>7-p<*> (ID f) , ^or-liBf 
irt^^tLT^ 0S*fc£7XfcfU>, 7th75/7xX <f>M**> 
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J|/i"7A, ^fA'J >^-hU^A(dalteparin sodium) ft £) , 
y (0!K y)V7 7V>*VVJ*fc£) s ffiMa>l?>3S 7MhPA*> 
(aragatroban)ft«H) , jfiL&&#g£ (Fll> ^P^-if (urokinase), ^y+tr* 
— if(tisokinase), 7Jl''r7 ,, 5— If (alteplase), i-f-^fy— if (nateplase), 
5 ^y^r'fv— if (monteplase), /t$T-7°:7— if (pamiteplase)ft£:) , JfayJ^ 
WtifoUM (M> ttK^^Pfcf^Xticlopidine hydrochloride), ->DX^ 
y*-;Wcilostazol), -T hHfcXf^k ^7^Q7 h^" h U 

(beraprost sodium), MSHfJl'^^U'^— h (sarpogrelate hydrochloride) ft 

£) ft^w^ns.. 

10 ttSJ^I&ifc»J£bTfck «^«7;P7 7Jt)^>K-;i' (alfacalcidol) , 
^;i/~>hU^*— ;U (calcitriol) , XJU* h~> (elcaton'in) , ir^r^^v 
h~> (calcitonin salmon) , xZh ] )3r—)V (estriol) , -f7 p U7^^ 
> (iprif lavone) , HP >M^-i~ b U 7 A (pamidronate disodium) , 
7U>\ i U>Wl1 m hV0&ft%a1t!l (alendronate sodium hydrate) , -Y K 

15 D>lzth'J7A (incadronate disodium) .*?5&tt|Sttf&Vl*. 

tt«l*fflfcbTtt, «*tf^^U> (tacrine) , F^'WU (donepezil) , 
(rivastigmine) , #7>^5> (galantamine) 

20 IHR-R*Slil&**fcl/rfck «A«*K77^1J— h (flavoxate 
hydrochloride) , ^^^"^->7*5 : 'X> (oxybutynin hydrochloride) , 
7°Ptf^U> (propiverine hydrochloride) *$ifi*$Vft>tl&. 

(Cancer Research) , ^4 9^, 5 9 3 5~5 9 3 9H> 19 8 9 
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)V • Ht~? ' 9 U~#;V • Orynuy— (Journal of Clinical Oncology) , % 
12%, 213-2 2 51, 1 9 9 4¥) , llXfD-f F (09, ftttUr 

5 (^'Jf^v'a • Vf— • (British Journal of 

Cancer) , M6 8#, 3 14-31 8H, 1 9 9 3^) , ^m^)^>, I G 
F-l, &%WZMWin&mMTZ>mi L '1:$>Z>TNF- a, LIF, IL-6, 

z*>\z, mmwmwi alt-7h m* nmn^mmm^ Y-m, um, 

10 prosaptide^), ^yzf^^y, 7==HJ7^U>> 

5>K ffiTfufr/vm (M, 7^h'J^X h'Jl/T 9 ^^ (Trileptal) , ^7 
? (Keppra) > (Zonegran) , :/l^^AU> (Pregabalin) , A 

-u-k?^ H (Harkoseride) , #;i/Aviffc!» , tfi^SM^ (#I> *3rv 
> 7-fe^;i/3U>^WJ^>F(0!l> ABT-594), X>F-feU>^& 

15 <^J. ABT-627) , 75 >lfcD£#IBS£(0!U h77FJV), ft 

&tt*5*3!&(0!U ^Ufc*), GABA W. ^A^>^X 

A^>^> MR , a2 IgWil (0»J, ZU-Vy) , Infill C^U> 

(#J> ->;v^7-f;w , h-/^s>s*#^»* (flu 7tf*;i/7^ 

20 y) te£b*mW<Di£GWtmmTZ>^tj!fiT%%. 
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(4) *mo{b&totftmmj¥&afcz^tkto*&iii?zz£\z&t), ® 

Mi ilt5, 

« \Z J; D jiM^TS Z £ ffiX% 3 . 

15 (2) *%w<D4k&^tw%n^£&m*\zmm{kLxnt>nz> 

2m<DMm<D®-®5-m$&T*<Dmm®^ (s) 

(4) ^BJ^^i#ffi»,t^iJ^{cM^Kt:bT#6ti§2So 

ra©«§K#wr©iwiNf^ (5) ^mmfc&mtwmmmt.* 
smtLtzWz, mn^xmmnm w> mm. mm, w^i) \z%± 



WO 2004/041266 



104 



PCT/JP2003/014139 



io ioTW§^ a«»s!^#k:*tbT»o. o lfe^n o omm%. # 

*589!©tt/flfflK:*tt*#JlS^©'gra*tt» 8[ffl©J&«Rfc«k^Tffi»-f S 

^> s^m^^ut^o. o lfevibi o oii%, K*v<\mo. 

*5§BJ©M^Jfcfe^^fi#:^©»^J©^W*«, «?i!lO«lftl:ioTffl 
itf*^ fitt«$J£#fcttL'T*J 1 b 9 9 . 9 9 S*%, L, < tt® 
1 0&HL9 OMKSgtC**. 

20 *©<£«TJ:V>. 

(Tween) 8 0 (7 h^/t^Hifi* *H) , HC0 60 (BJfc^sa^X 
25 IS) , #UX?k>^'J3-JK ^)Vt^ ; y^)V-t)Vu-7s, 7)\>*>Wti- 

uy;i/^-h8 0, T^p^-;i/«8f) , nil ^u-tux x*/-;p 
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ij^mi«) > mmm mti-hvv&, mtfiwi*. T>xh-;k 

7?S> p*vift, ffi&tt, 3->»i:0S«, 7nfc?V>^ij3-;Ufc£© 

>>^Afc£) , Jg^SO (0!K 5*>7>* 7^tf7P*A, #;i^*5^3MHr;i/ 
p-X, #U tfx-;HfPll K>, t h*P+v:/Pk^Wr;i/P~X&£) Xte 

15 mnm xt-7U>«^^^a, #ux^i/>^u:i-;w 

6 0 0 0fc£) &££»LTEEffi«U ^ViT?^St«kD> |CVX^> 
20' ;i/P-x, t Fp^>*3MHz;!/P-x, kHo+^om^a-^, # 

iJ^yXfI/>^U3-JK y-f-> 8 0, •?)VU=.y!7 F68, -fe;P 
□ -77-fer-h7^ U- K tH P+v'T'P fc^M^HrJl/P-;*?* 

(a- Att«, F-fy. ^^7^u;p»' 7^u;m*M#) *±^-fi* (w, 
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Tte> FH^^^A^ tJVP-xim tf--;PS^#, 7?U;i/M 

20 [1] ttJttflfc.kWE-CDWfi 

M \z tt&MmWMX it/ *3 ck U- U ^Mt* £-&WS-&Tfc«fcV>. 
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jvm^ommto. 5-5 ow/v%, &sb<«3~2 ow/v^wjl 

hso, T^ozf-;^) , pj^j ^y-feux x^y-;^) , mm 

10 u^i/zfu\i)v^)^)vu-7^ r+xhu» > phw (#k mm., 

u>^'j3-;k fill) , XMim (®L r/K^ttN ^>^;i/7JP3-;w 

mm, ftEttlMtttttft ^ ft fx "5 C t K J; 0 ftU J9J t u x^-r 3 £ t #T * § . 

att/fl#**wu 0fl*fc£i 00-12 n:©»5~3o^ffiiill 

25 TSOrtUK, 

C2D ^«»JX«»ttM^3ck^O« 
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U'>^;^^^UV-h*»^ tDteW^H^yhRS-lOO. R 
L-100, RS-30D, RL-30D, RL-PO, RS-PO (7£U 

15 ji/ii^v- ^^7^u;^^^;i/- ^y^u^BtaMbhU*^ • 7>^ 

X^AXfJ^l^ft) > ^F7^7bNE-3 0D (^^7d7U;i/S^5 L 

WAi**-^- (Carbomer) 9 3 4P, 9 4 0, 9 4 1, 9 7 4P, 9 8 0, 
1 3 4 2^, #U#— ^TV^ (polycarbophil) , *;|/->«>A#U*#— 7 
(carcium polycarbophil) (fliB&Vvffrl'bB F ^fy HUy^ttH) > 
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;wt'7y3-io3, 104, io5, 304 (^-fnhmytnm m) 

m&mm \tm^>n% &mmm*&®n * s & ic^a/wt t> * v> . 
K«*tt«*fcL/Ttt, mxa^^y. 7;^>«7;w* 

io ®m&mm<D&mM\z&tt%7k^m&®n(D$mmm s o &v> us 9 o % 

(w/w) , ff*Ktt*93 5fc^U»8 0% (w/w) , $6i«l/<(i|54 0 
&(^L75% (w/w) , U V-O^f $ft|<J 3 ft^ Li 3 0 % (w/w) , 

#SL<W;tt3fcV>U8l 5%(w/w)T&S„ tli(«i*I£$5Ht 
A; WT *©»**IIR0K:*W'*tH*tt»K©'Mr*tt*&5 0% 

15 (i/i)KT, «p*U<tt»5^»4 0% (w/w) , $e»fcJffSU<tt*95~»3 
5% (w/w) ££T?±fB% (w/w) (#K 7k, 

20 7X^«tlM«f4tt^UT"^a:*JP»^^SV^W^tMX 
I. H#JS^trS©W». 

25 ft£„ 

S*«iB&Xtt*fflta[©»'&, *©W«MWU L < TO 1 5 0 ^12 , 
0 0 0 (im, ££fc#?£L<te$J5 0 O&^blfll, 4 0 0 jtmtftS. 
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mmm, mmm, mnnu ^itmm^m^L, m^wvmLmmm. 
mom^mu, mo. 5&^ut)9 5% (w/w) , ft%v<\ms. o&v> 

L®8 0% (w/w) , £SK£?£b<te&)3 0&V>U$J7 0% (w/w) T*$>Z>„ 

^Eomm, wm> m^t)vu-7^ u>^;p^^a, n->x^-^ 

-X, ^Ux^k^'JP-Jk tfx;ktfnU FX yjVn~>^F6 8, 

))/T$3r=s^)V-t)VU-7,t})Vi/V A (ECG505K ^nX^JW O-X^- h U ^ 

A(Ac-Di-Sol), MI'J tfx;i/tfD'J H> (^DT^tfh'X , 

t FD^i/^otf;i/-fe;Po-x (L-HPC) i^Ml^tl?.. fTfe, kb*D 

u v # a & £ xs* (ommk, £ » mm t l t # u v > ^ u p 
20 j^7;vp-;u ($J> ^/-;k x*y-;u&£) 

25 ©^4£/BT#, *<D¥-1%ffimtmi 0 0 ^mftV>Lm, 5 0 0 /imT^ 
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#Jfcte£^t$J<hLTS;5M> ?X>^> PA^^> 7H>SSSl 

^*^^^L-T^>l^ViL^l 5% (w/w) , »£L<te*n&V>L&Jl 
0% (w/w) , ££fc#i;L<te^&V>bl>)8% (w/w) T$>£„ 

ii. ^©M^J^J;^^ 

20 ®mm<n&mm\z, ® mmm<D®tmm*^&te^) \znvxmi r^vm 

90% (w/w) , #£L<te*t)5&^L&J5 0 % (w/w) , ££££?£L<«$J 
5&V>L3 5 % (w/w) 
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5 ^^©fcfetM^ ^x>^, 3/\*Bt Tl^f 
;k Xx7U;U7;Vn-;UfcJ:£^"5JM^J^bT^JpUT' ! bJ:Vi 0 

15 

^ mm, mmm, ¥L«aT*otfew cat? 

^-fe;UD-x (M« («) S3, 7tfi?;PPHl 0 lft<H) , 
^7-a-)», T>Xh-;K MMzk^fS?, fl^^v'tfA, ^ 

^>^b £ nflm 6 n & o c n e> ©m^j \*-mx \t~msi± *m. 

4. 5~|59 9. 4w/wl £?£b<te^2 0 9 8. 5w/w%, $5>^ 
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A (£tt£Att< ECG-5 0 5), # p;*#;M P-^ h U ^£ (Wfcfcf, 

m« vm m, 7#W)V), vu7,is\:Y> mx\t, basfm □ 

PCS) fc£#JBV>&ru W*tf*£S«UT!ftzfc> BflU **^tt«*#tl« 

0 5rl53 0w/w%, jfr£U<tt#$jO. 5 ~ffi 1 5 w/w%-?&£o 
20 77k7^, k FP^v^PtfJMz^P-T., tHP 

^vt'pi^m^h^I/p-x, # ^;hz;wp-x, $utf-;i/t! 

25 Afc£©7=:fr>*JWif»«B!fll, IU^yx^l/>IMx^fJ^J;^ 
iJt+yi?l^>VJI/t^>J«iXTiK ^U^^^X^iV>tT^®| 
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tf, -iraau mnuE), wmm, &mm* mmm, ftnmitmtzztfm^z 

V>U PEW#i (7^A) T?&oTfe«kV>. 
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5 Ttt^b^h-u^A, Wp-t;, 7;^h-x> T>-h-;K y;nfh- 
Mtttf'J t?x;HfPU FX l£H&7.kJ£iSt SM, U >mx#;i">£A, ft 

Wtf-hWA) , -fe^p-^si^ (#iK ^;Hr;kP-7;> 
;nr;i/p-x, t HP^v-^^;nr;pp-x> kHD^^otM^o-x, 
kHD+^n^fjHr^o-x) , -fc?7^>, 7X^14x>^>> #U7 
15 #ujhi (00, , tfvtfzvjvm., #u t!xji/7;vp-;k # 

K^B/ws^^fcgaqftf&n, b FP^i/yptf;v^^;i/-fe;uD-x, 

^>>> M«^hU7A&£Wtf6n> ^x>K^»7XP;i/t?>K*t 
$?2;bV>o 
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s^j, mmu mmm> ^m^aomm^nxx 

^^-^u-vtaaom^mMx^-tm^ w&L<\ti o~i o o o $.2 
n>mm) iz^nzfctf, ^xmm^mLxy^jvA^m^t^z.t\z^ 

mi* h 'J v ? ZMmtLXtei£7?>M, x^T. h U 
25 /J^& <=> ZSlzttA? (psyl 1 ium)ffl^6& E om^m&m^ V < teffitrl* 

$ynzm\ Tyvr^ks vr—tij*, mnu e> mz*v >?>u a <d p* a 
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7>F-X^^-;PHtt©FD&C7 , ;i/-2^e>^fcFD&Cl/^ F4 0*1 

»jafc«®^*9o. i~*55 oas%, i?si<^o. i~*ij3oa*% 
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IX«1&V>U3 0#«l*3fc, 3 6fcflF$l,<«lfcl>bl 0 TOflfcJ&^f 

5 ±ia«»a-® M^frfc^-r $510-^99 $?£ l < 

TO 3 0-&5 9 01I%TS§. j8 - ^Dr^ hU >Xfij3-^P7^ 
©affile**********, »0. 0 1-151011%, ^^L<«*U1~ 

®5M&%r$>z. mmaft<D9m±t*K.m-*'6*m&> mo. 1^90 

*fTS^«tt5KlO. l~$5 5 0Sft%, »*L/<»*91 0-15 3 OlI%t 

*4MRtt#UT-0«3«^»lc»-r #50. 1-153 OS 
»%, #£L<te&5l 0-152 51IM%T&3o SS«J©M±#:»f§ 

*^0^©#fffl^j©^#»«, *&mtott&mowm. s«> #j 

20 n^ft 10150.0 1^1 0 0 0 mg/kg, * u < \m 0 . 0 1 -*5 1 0 0 
mg/kg, £D£f£L<te!50. 1 ~£5 1 0 Omg/k g, tDtottJSQO. 1- 
I550mg/kg^ fcft-Chmi. 5-15 3 Omg/kg^ 1 0 ltH^SS5clU 

25 K-rfS&SS© 
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tz£?iUMQ& J *T'm$LW)!®)l kg#M»fc0*90. 0 0 1-2 0 0 Omg, 
|ifSl<aD0.0 1~5 0 0mg, SSfcifr^Ktt, 1)0. 1~1 0 Omg 

$fc&#L-T&J;V^\ #J8agtofc$fcfcS4bfc«, *»M©m^«*a;#b 

0.0 0 1-2 0 0mg/kg^M4l, *<Jl 5£ttfc(ciHm&M*!IK:S 
i^Snfe*^©^* 190. 0 0 5-10 Omg/kg^l SMtLTJgP 

20 *»fflv^n§Gsesiti§ii/t^-iei (grp4o) m 
m& i , mnm^ 3, mmm^ ■. 5, : 7 *fc«B3?y#j§- : 9 

GPR4011 mx.& th^m&m® wyh, 7^, t 

*M@U ^UT«> J»E7>^JWN>^A, 

^th>^^A«, 7>^w\>x», n 



WO 2004/041266 



120 



PCT/JP2003/014139 



mm, Emm, t^^jv^-mm, mmmm, &w &mM. 
woo , umn, mmmrn, ^mm, nm, %%mm, mmm, mm 

5 m^t, i, as ©sate («, nic^ mm, mm 

ru, mmrm, ±m&n, mm, /m. mm, mmm, mmm, « 

MM) , #ft> TMu J$H, ffM. ffFIU £«ubl 
Hi© 5, #it> Wlf, fcJ»» jffilfc* W> fflWfctf » MS* & 

i, mul mlh, wthsl *$ufr> ^^ifiis^s urn, wm* 

ie«T?»ott>«kK GPR4 OttKW^^y^A^ACiftSSSU 

E^J#^ : 1 > E^J#^ : 3 , IB?iJ#^ : 5 , K?iJ#^ : 7 £fcte@B?iJ# 
15 @23Wt : 1> K?iJ#^ : 3, 8E?iJ#^ : 5, £31*5 : 7 £fcte@S3?U 

io»^u<«^95% uu:©*8 raft * wr 5 t 5 j wmmu Etm\i ens. 

20 tZW&HtVTft* MZ-tt, £?!!*#: .1, S3?iJ#5 : 3> £?U*5 : 5, 

7$;nmpi*^L, mmmn-. i, m?m^: 3, mm^-. 5, mvm 

©«1*fe**IW (0>J> »0. 0 1~10 0{g, £?£U<TO0. 5~2 0^, «fc 
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e n (Dfti-WLtz e o) m wsst ? t v> t t> «k v> . 

GPR4 0il/m a) E?0##: 1, E#J#^: 3, S3»-^: 
5, |B3Wt: 7£7cte@33Wt: 9T^$tl§75 1 Sfett 

2mU±. WSL<(1 l~3 0«m *D»*U<ttl-l Oflfift, $ 

t>\z0&L <\mm (i~5®) ) <D7s;mafix&isft7$smmm* to 

10 E?U#*§- : 1> E#!l## : 3, @E»*f : 5, @B3W§ : 7 3;£teg23Wf : 

9i?%t>-2n%7$.;mim\zi£tcte2m&>± af?£b<&> i~3omm 
m. j:o»^l<«i~i omum, j^i^khm (i-sis) ) © 

7S/B#f5H»Ufc75y»BaU c) E?0## : 1, @E5Wt : 3, E» 
5, E#l##: 7 fifcttEBI** : 9Tgfe$n^>75 /gtffiW© 1 * 
15 fcfct2fi£U: (»*b<«> 1~3 0«8*> J;t)ff*Klil^lOfl8E 
<*£>fc»£L<fcj:IWH (1~5{@) ) 075/»#te©75yR-efi«Stt& 
7S/»E*K *fcttd) *n6ftli*^toitfc75y»E9!Ift*Wr*«e 

20 s (7^/*® , wc$$ (*;w?*->;v**> T&3 0 I53Wt: 1 

c^w^jv^e^S (-COOH) , *J^">W-h(-COO-), 7 
5H (-CONH 2 ) $&«X*7\H' (-COORx) ©fattTf&oT'b.fcV*. 

25 tf;K -rv^Dk°;i/t>b<«n-^;^£©c 1 _ 6 7;^;^ ~> 
^nofjK ->^da^^;^£©c 3 _ 8 >'^d7;wpS, 7i 
x;k a-^-7^;i'^t*oc 6 _ 12 7U-;ua, ^>v;k 

;Vft^07x^-C 1 . ! 7^SfcU<tta-t7WfMt*Oa- 
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5 #^0J©GPR4 OfC^SttS. ^0^©X7fJI/tbtit M%-l£±BL 
%t>\Z, GPR4 0K:fcJ\ ±BUfcaeHK:*V>T, N*JB©^^*=>» 

/*©«ih±o«*» -oh, -sh, T$;m, <i^?v-)vm, 
•t^;^ if © c 2 _ 6 7;kfr y -f £© c , _ 6 7 */)i>mis. £ ) x&M $ nx 

Vi*t>©, .»S^tt*«*t«S^bfcV>t>«)**geK^i:©«^Sa«^i:'b 

15 ^^n^o 

GPR4 O©JMfc08iLTKk 0iJ;LM E^lft-t : 1 T-:g:fo£nS7 5 7 ^ 
I5^J^WT§T^XGPR4 0> IB?iJ#^ : 3 T^t>^n§7$ J WMM* 
§Wt*7yhGPR4 0, @EJ!I#^: 5 T«?£ft<5>7$ 7 KS^IS^f 
5kbGPR40, E3Wt: 7T«fc3n*75 /KE^JS^rT**-* 

20 -fif;WGPR4(K E3Wt: 9 T«>3n&7a 7 HE^JS^WTS AAX 
^-GPR4 0ft&WBV*&n5. ^05^YWGPR4O, 7yhGPR 
4 0, *-^<1f;i/GPR4 0^AAX^-GPR4 OIJlMSaiT 
thGPR40(l WO2 0 0 0- 2 2 1 2 9, Biochem Bi 
ophys Res Co mm un. 1997, Oct 20 ; 23 9 

25 (2) : 5 4 3- 5 4.7tefflmsnWS&&'©SfiHT*So 

g p r 4 o ©aj^^y^ h oar, si^m:/^ p tuiaf 5) t 

LTte> ±f3bfcGPR4 0©f»#^73 1 KTfcft&fan©t>©T?*oT , bJ: 



WO 2004/041266 



123 



PCT/JP2003/014139 



(Hydrophilic) SJffi) T?&3 fc^WSnfeffla^tf^:/^ FT?**, *fc* 
#7ktt (Hydrophobic) mL&^\z$ti*7?\*1bm&\zmteZZ.ti!fi'V& 
§o «*©r*>W>£fl#Jte$tr^:/^h*&m^S;8*» *»OPX>*W 

10 *»WO«^^F©T 5 y ±IBbfc#fB9!©lHz:/*Hge 
K©«75y^@2^J©5l3'>&< tt>2 OfiEU:, £?£L<te5 OffiSU:* 

15 ^E^iJ^^I". 

(*?£L<te, l-10flgS, ££K#?£b<taM (l~5fl) ) CD7S 

l~2 0flg£, J:0»*U<ttl~l OfflSK^ $6fc»Sb<»ftffl (1 
~5ffl) ) ©TS/KtfttifPU *fctt, *©7S/BfeK^J + ©lS:fcte2ffl 

1 -5flgflE) ©75 /BSWffiOTS /MiSnTUTfei^, 
25 *&, ^^©IK^^HttC*^*;^^^* (-CO OH) , * 
JM^vl'-h (-COO") , 75 H (-CONH 2 ) ^fcfiXXx)U (- 
COOR) ©ffrtlT?a&oTfeJ;V>. *5g^©ffi^y^H^c*sisi^c*;i/ 
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7$ F4k&rcteJLZf-MktsftT^%h(D%*mM(Dfflft^7^} i \z^;%nz>o 

^BjwgR^y^Hfc^ ±tBbfcGPR4 o tmm\z, N*«S 

Lv^ e c©^*t<hbT«, «m (MTitf, mm. u>^> ji^tr 
st$> mm) torn, &%wmmm wx.& mm, 7u¥*>m, 
7-?jh, ?w>i, □A^m, ^x>^ u>3fm, 

izmwct 5GPR4o^3-Ft§DNAmt & mmmm^ z^m-t z> z\ 
t\z^T%mm-z>z.tffi~?zz>, ^i^sB^T^^eK^^^fefi 

GPR4 0 hL<\tt<D^fr^7°^\i&tc\t^(Dtk&Tc^<D7 * VW<Df> 
m, 4-^^^>XbFU;i/75>TO, PAMiS^ 4-tHo^S>^5 1 
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;M3^7xx;K7Mrh75 FjWHMB, #U7^U;VT^HW> 4- 
(2' , 4' -^h^>7xrjV-hFP^>'^5 1 JW 7x;+^>«, 4 
- (2' , 4' -^h^i/7i-JHFmoc75yifJV) 7xy=^>Hf 

sh'Stim dcc, n, n' ->?-rv7*Dt!;i/^;i/^>?-r$ h\ n-x 

3 = ^n&lCj;^tt^^«^-fe$««»J (0S*.fc£ HOB U HOO 
Bt)ttt>k:««75yK*tt»«HBfc*Jirr*^ *fW*l7Kt)^ 

15 fcSHOBt XXr^S^SHOOBt IXf^t <o^i;Mtl7$ 

/ $ ©«ttifc ^tf & -d td& \zmm »jp-r s z. t $ %> . 

N, N-^W;VA75F, N, N-5?*3\>U7"fe h75 F, N-*3\M/ 
20 bf □ U H>^i:0i75 F3& Wc^Vy, £ p cuM,Afc£ OAD^Wt 

#MbzK*i&t HJ7;u:*nx*/-;i/fc£©7;w:a-;MB, v^VTsfrtt 
<Dx.-7-)vm. 7-fehxhu;k 7°Ptf^-xhu;^t*©xhu;^ 

ftsftfc7 5/ 1. 5~4{g»jTffl^&n§. x>tFu> 
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13. < m&Kfo *M «9 SIT Z. t \z «k D £frfc 5 21 * 5 . £Jft£ 

mn<z>7$y&®&m&tVT\t, mx.\*. z, boc> tert-^>^;k* 

5 *i"#;k#x;k -f y#;p=^*5/*;p#n;^ 4-* K*^>$?;kt* 
*>#;k#x;k ci-z, Br-z, T^T>^-;i/^-^^;i/fc;p, hU7 

#;k^>;k*«, TJWVxxT-Mb (flfctf, >Wk x^;k 
10 yatf;K :7^;k tert-y^K ^#p^>^;k ->^oA^->jk ->^d 

;k 4-nhn^>^;kxxx;k 4-* h*$^>^;kxx-r;k 4-^p 
p^>^;kxx^;k ^>xt FU;kxxT-;Mb) , 7x^>;kxxx;wt^ 

5. £fc> x— rJWtfcai-SStbT^ fll*^ ^>i?;k*> rh7tH 

^P'»07xy-;i/tt*B6«©ftaiStbTtt, mX\Z. Bz 1, CI, 
-BzK 2-xhP^>v;k Br-Z, tert-r/^fcafjWfl^Sft*. 
25 hX5^>tfH 5^y-;K5«8StbTtt, WX\$i* Tos, 4-/h* 
~>-2, 3, 6 - bU*^l^>1f >X;k*x;k DNP, ^>i?;k3-*->* 
3\>k Bum, Boc, Trt, Fmo c tziZiflm^ 
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2, 4, 5- h'J^aD7x;-Jk 2, 4-^h07i/-JK y77/ 

^;i/7;i/n-;u, A°^-fD7xy-;k honb, N-tFn+->X7>'5 

h\ N-tFP^>7^M5 h\ HOB t) t<DX.*7-)V) fcfj&tfflV^tl 
5 3„ 

ttun6©I^i:i:i;5M^ ^V7 t D^nf;P7^x hUx 

-mzm-2o-4ox:(Dum^n^n^, mmm\z^x\t, mm*.' 

15 7xy-;k 7x/-JK ?t7-V-^ K?WJ-)V. 

20 ;i/5;H6tt±ffioi, 2-x^>i?^-;K l, 4-^>^^-;i/75:£ 

7^^(^J;§7;^UMStj;oT ! bi^S$n§o 
gaR07* H#S**»J©;£tt£LTW:, 0>J*.fc^ 



WO 2004/041266 



128 



PCT/JP2003/014139 



a) M. Bodanszky $5£Z$ M. A. OndettK ^7°^ H -»-fe'>7, (Peptide 
20 Synthesis), Interscience Publishers, New York (1966 ^) 

b) Schroeder 43«t^Luebke> If H (The Peptide), Academic Press, 
New York (1965 30 

c) &Mft£4ftt ^/^F^jfcOXfcfca*. (1975 *0 

d) ^mm *&xmmw> znt^mmmm u iv, 205> 

25 (1977 50 

77^ - »n7b^77^- • .S»ft3fc^S»* < &t>*T**W©«» 
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5 GPR40^3-F-r^^U^^l/^FiLTtt, ±IBL7tGP R 4 0 £ 
3-F-f3ig*@a?U (DNA££teRNA> Jf^KttDNA) S^TTSt) 

R40Sn-Ft§DNA, mRNAf(DRNAT*D, -^llT'fe^Tt), 
-«T&^Tt><};V> 0 r*«DNA, -^iRNASfcfi 

10 DNA : RNAO/Wyj y FTfeiK -fe>XH (T&fc> 

3-F«D ?»oit), 7>^-fe>7.m (-Tito's, 

GPR4 0£3-FT£#U;S*l':*^K&JSVvT» 0!l7Ltf> ^©H»E 
r«fPCRt*©*fflJ 15(7), 1997 IBttO^*fctt^-nfclpi;fc^ 
15 fefc£D> GPR4 OCmRNA^mit^fS, 

GPR40S3-mDNAtlTH ^VADNA, ^VADNA^-f 

DNA^^'J" ^DNAO^ftlTfei;^. 7-f^7'J-(:ffflt^ 

20 V>?m?fcoT*>«fcV>. ±IBbfc«BI!a-«a««tO totalRNA*fct*m 

RNAM^^i^ML/^fe^^fflV^TES Reverse Transcriptase Polymerase 
Chain 

Reaction (&T> RT-P C R&£I»TS) C=koT«lit§ £ £ <bt?tr 

25 JlttWfcfc*, GPR4 0^-HT5DNAttm fllAfcf, @E3Wt : 
2, @H^iJ##: 4, S3^iJ##: 6, IB?U#-i§ : 8 £fcte@S?iJ#-^ : 1 0 Tgfr 
£n5&gI3?iJ£^rt5DNA, 2, E^J## : 4, IB?iJ 
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Eai## : 2, mmm^ •. 4, mmm^ 6, @a^j#^ : 8 

10 W£L< TO 9 5 %&±<Dmm&*G?ZMMim%^?Z>VNAfe£& 

j!tfc& ^iv+a.^— • ^D — ->^ (Molecular Cloning) 2nd (J. Saibrook 
et al., Cold Spring Harbor Lab. Press, 1989) K:iBifc<D#&ft£te:feT 

U > 3? x > h Tfrft "5 E t «*T?€r S . 

OmM, ff£L<TOl 9-2 OmMT, fifths 0-7 Ot:, H?3iU<« 
20 ^6 0~6 5TC©*fr<&*-T. #^ i-hVV&Mm&mi 9mMTl^^ 

GPR4 0S3-Ht5DNAtl/Ttt, @5^J#^ : 2 T'iteSnSitSK^J 
^ § D N A fc <if jWB H 6 ft -5 o 
25 @B^J#-t: 3T»£ft&75/itffi^J£^«-&^XGPR4 0&3- 
HtSDNAtbtfl 8B?"J#-t: 4^t)$n5liffi^mt§DNA 
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FT*DNA£LTtt, E?8#-3 : 6 TfM3*tt*tt*Eaifc'&3rrSDNA 

ft3-H*raDNAtuTtt, e?u##: 8 ^*h3n*a«E?( 

5 DNAfc£)WBV>Sn5. 

3-Ht5DNAi:Um E^J#-^: 1 OT^fc^ns^SE^JSr^WTS < 

*fS^Offl5^^KSn-H-r*DNAtbT«, ±«BLfc#S8i8©B&# 
10 H S3 - HTSiftSS^J^Wt** t>OT?ftntf^5fe©T?*oT 

15 ±EbfclBJI&*IMIJ;DmRNAia^*Wilbfct)©&fflV»Tatt Reverse 
Transcriptase Polymerase Chain Reaction (£TF> RT- P C Ri£ £B§lftt" 

*#«J(I«> *»B!0»^^H*3-|«t*DNAtLTI4, #J*fc£> 
(1) E3W§: 2, @33Wf: 4, : 6, E^J#^ : 8*&«E?U 

20 1 0T*^$n«**E^**1"*DNA©»^«aiE9!I**r'r*DN 

A> f-&« (2) E^"J#^ : 2, E*l#^ : 4, E8I## : 6, E#l#-!§- : 8 

£&«k*mhi : i octets nzmmmmt/^ x h u >s?x> h&3MTF 

TA<7U^-fXT5it*E?iJ£*rU E3Wt: 1, E^iJ#^ : 3, @B^J# 
5, E^J#^: 7 *fcttE*Hfr3 : 9Tifc$tl§7$;»J*6^§ 
25 GPR4 0tH»»HRIK©fl&tt (0S, U^>r i ^«tt> ">^^;H»*fi31 

•t * d n a& ^ e> c 

@B^J#-^: 2> E?U##: 4, : 6, @a^J#^ : 8Sfc«E?iJ# 



WO 2004/041266 



132 



PCT/JP2003/014139 



1 0T^$n§^SIB^Ji:/Wyuy-1'Xt i .#§DNA^LT«> MX. 

i o-n&t>znz>i&m&mt®8 5%eui, ^t<^9o%K±, £ 
d a? * t < 9 5 %&±<Dmm'&*%? zmmmm*^? d n a& £a* 
5 ffl^^6.n§c 

GPR4O^^0M^H GPR4 0 £Bgf2T3i§£/^& 

-5) ^t3"Ht§DNA©^D-^>^O^tLTH GPR40O 
m&SK^WT&frJ&DNAy^ ^~£ffl^TPCR&{;:J;-3 Til flit- 
s' &Tc\%m%te^Z ?~\zm&&&fcDN A&GF R 4 0 (D-ffi&ZWZ 

a>0^i*«, $I;U£> ^1/^^.5- • ^D — (Molecular Cloning) 

2nd (J. Sambrook et al. , Cold Spring Harbor Lab. Press, 1989) fcfBft 

DNAOMIH^iJOiiH PCR^^PCO^r^ K MtlU. Mu t an T 
M - super Express Km (^Sig Of*) ) , Mut an™-K 

(#0 ) &££/8^T, ODA-LA PCR& Gapped du 
plexS, Kunke \W&E(DUfa / A&<Dl3m&^\$*n^\Z^VZ>-% 
20 &fcfeTtTft5££^T#3 0 

^□->^$'nfcGPR4 0 £3- £DNAte@#Jf;:<fcD^©3;£> * 

U ££3' «#J(3OTiRiHlhn F>'iLT©TAA, TGASfcttTAG 
25 £WbWT*>J;V>o ^ne»©!BiRli^n F>^SIRi^±3 H>«, Mmteft 
■ &DNAT#7?-&m^TmuTZ>z. thirds. 

GPR4 0©^i^^"H Of) GPR4 0^3-Ft§DN 

A^e>@^t1-^)DNA8ff)t^DtrjL, (□) N AilrJt£}l^&3&5E^ 
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1#9-tLX}t* «4^7^5F PBR3 2 2, pBR3 
2 5, pUC 1 2, pUC 1 3) , tt**S*©:7?XS H (09, PUB 1 1 
0, pTP5, pC19 4) , H (0>J, pSHl 9, pSH 

5 15), A77"^tWfW77"^ I/hO^M, 7?z/~T 

^-r^x, ;^^p'>-i';i/7.^^©g!7t/^-r;P7 > ^^©ffi, pai-i i, p 

XTL pRc/CMV, pR.c/RSV, pcDNAI/Neoft»J 
15 Utb^. imyx'Jt7IlT*§«^H trp7*nt-^- la 

iS3E*v^;uxJRSi , r»s«^tt, spoiynt^- s 

PH05^D^-^-, PGK7'D^- GAP7"Dt^- ADH7° 

P107 t O ; e-^-^WIlK 

S/^;K #UA#iP5/^;p, SftT-*-, SV4 0WJy> (ETF, 
SV40or i tBSft-T 

h f riWt^*«§) atfe^ (^Vh^t-h (MTX) , 
7>K5/'J>»tt31€^ (EAT, Amp r t»T^iJ^^^) , ^^-f 
"»j»tt3te^ (&T> Neo r t«»t5i^*5, G4 18B14) ^ 
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We>n&o #t> CHO (dhfr") JWISftffiViTdh f rjte^*a^ 

5 a®©N«*fljt#jp-r-5. iti^xv'x u t7JMn?a*»fctt, Pho 

MF a • 9 yif^MBM. SUC 2 • ^^;i/S3 
C0«k5l:lT«*Sn&GPR4O&3-h , t5DNAS^tS^3' 

15 mm, »4wwa)te^fflvi6n*. 

Xi/iUt7II©IW!ltl/TH I'>iUk7'3'J (Escherichia 
coli) K12-DH1 VJu-s—ityifX 'He?- If • ^"V a^- 7#x5 
- • • 1MX>WX ' ^ ' If * 3--X7.X— (Proc. Natl. Acad. 
Sci. USA) , 6 0t, 1 6 0 (1 9 6 8)], JM1 0 3 {^Z^Vvt! • 
20 7^vX • UU— ^ (Nucleic Acids Research) , 9#, 3 0 9 (1 9 8 1)] , 
JA221 (^t-tiV • • • /HtDi?- (Journal of 

Molecular Biology) , 1 2 0#, 5 1 7 (1 9 7 8)] , HB 1 0 1 VJ\- 
t;V't^' ; &^a7--/1'ftni?- 1 4 1t, 4 5 9 (1 9 6 9)], C 
6 0 0 (^f-f'^X (Genetics) , 3 9t, 44 0 (1 9 5 4)] tzEtf 

25 m^t>nz>o 

/Wl/^Ifttttt, /tfjW'XW^ (Bacillus 

subtil is) MI 1 1 4 [»->, 2 4#, 255(1983)], 207-21 
Cv 5 ^-^-)!/ • • /W^ST. hU- (Journal of Biochemistry) , 9 
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5#, 8 7 (1 9 8 4)3 fc&Wfl^&n*. 

iStL/TH MXtii* t^An^tX tl/lfyl (Saccharomyces 
cerevisiae) AH22, AH 2 2 R~, NA8 7-11A, DKD— 5 D> 2 
0B-1 2, ^V/ity^DT^-feT. (Schizosaccharomyces pombe) 

5 NCYC1913, NCYC 2 0 3 6, A°X h U 7. (Pichia 

pastoris) 

i*tt-fbi!Blia (Spodoptera frugiperda cell ; S f fflUft) > Trichoplusia ni 
©WSMGlfc Trichoplusia ni CD0Pfi*(£High Five™ 

10 Mamestra bras s i cae ft3fe©HfflJlf2*;fc& Est igmena acrea 

V^sriS. ^<M^BmNPVOi^{l §fi&$MBfl& (Bombyx mori 
N; BmNW ft^*JffiV>6tl*. f«£LT«, ^Jx.H S f 9«H 
US (ATCC CRL1711) , Sf 21tt (£Lh> Vaughn, J.L. -f > • #>r# 
(In Vivo) ,13, 213-217,(1977)) fc£jWBV>&n*. 

15 IfitLTH ;Mn©$&fc£#;iV>£*U> 

— (Nature) , 3 1 5#, 5 9 2 (1 9 8 5)) . 

mmmmthxu, m*M. -y-;nBjftcos-7-. vero, 

AA7^-ttCHO (£TF\ CHO«£ffl§te) > d h f r jtfirP^ta^ir 
-f n-XAAX^-«MSCHO (£TF\ CHO (dhf r") »£B§iE) , 
20 VtfXLtt, 7>)XAtT-20, 7^7X5 XD-TiifflJ&, 7ybGH3, 
fc hFLMJISfc&Wli^&ftS. 

If • tvatJP • 7^Jf5- • • +KX>$MX • • If • n-XXX 

- (Proc. Natl. Acad. Sci. USA) , 6 9#, 2 1 1 0 (1 9 7 2) •^> ? -> 
25 (Gene) , 1 7#, 1 0 7 (1 9 8 2) fc2fcBfcO>EFttK:IEoTfTfc5 

7^ • yi^7^7^ (Molecular & General Genetics) , 1 6 8#, 1 
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11(19 7 9)fc£\zmM<Dj3mzm^Tftta?Z£tfX*%Z>, 

(Methods in Enzymology) , 1 9 4#, 182-187 (1991) , 7p 

5 ^"^ • if • a-IXI- (Proc. Natl. Acad. Sci. USA) , 7 5#, 1929 
(1 9 7 8) te£\Ztim0l$mzft?Tftfc5Z.tifi'V&Zo 

(Bio/Technology) , 6, 4 7-5 5 (1 9 8 8) lcBft©*StfieoT 

io mmmmtMnim~?z>\z\*, mrnxmrnmsmmx^mmyu 

h^-JV. 263-267 (1995) (^MtfcfSfr) , ^DDS?- 
(Virology) , 5 2#, 4 5 6 ( 1 9 7 3) fcfBfcOj&ftfcfie-aTfr&S Z\ tifl 

15 £ nfc#*raft### & n a . 

^yh>> a-e^rx ^x^7» *s*a, /xw-f ^gaifflft&^ofiaisfctt 
mmmn. mmmtvxn, mt^^i^o^ y >rx***- hj ? 

fiiEiiB^fc £ V T fe J; V J& J60 p H 5 - 8 #3 $ L ^. 
25 x->xUb7JR»*#*-r*IR©**i:LTB, «^Ltf, ^3-;, fctf 
SyK^tTMQJSflfi (Miller) , • • X^T^U ^ 

>y • -f > • ii/^a7- • Vx.^J-^i y 97* (Journal of Experiments in 
Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2) #HP*bV*. ZL Z.\Z&&\Z& D -fu^-^-^^< 
1&ij&*X*>xl)fc7JM&0»£, **»a#*9l 5-4 3 < CT^3~2 4B# 

(Burkholder) */M&ift (Bostian, K. L. £>, 7u*/'- 9 J>!f 
10 X-Hry-V- i-isai-fr • 7*f$- • • 1f^I>WX • rfT* • If • 
a-IXX— (Proc. Natl. Acad. Sci. USA) , 7 7i, 4 5 0 5 (1 9 8 
0)3 4>0. 5%#1f5/^£-^fT3SDi£*l& [Bitter, G. A. £>, 7°P'>- 
P>tfX • • If • -fisai-fr ' 7*r5- • *7 • kl>WX • :* 
7 • If • a-lXI- (Proc. Natl. Acad. Sci. USA) , 8 1t, 5 3 3 0 
15 (1 9 8 4) ) jW*tfStt*. «ttJOpHtt«?»5~8fcPfiTS©^*bVi. 

2 0-3 5t:-e*9 2 4-7 2 PtlHJfTfcV^ iMKllftUTjI^SS 

Grace's Insect Medium (Grace, T.C.C. , ^M^-f— (Nature) , 195, 
20 788(1962)) fc^Krfbbfc 1 0 %7 vM^^Ptl^MiP^fc'b©^^ 
fflV>&n3. *gil&©pH«3§6. 2-6. 4fcfflSE?*S0JWi:l/lr>. 
2 7*CT®3~5 HKfr^Vi, &Rfc£i;T»»*>8t#*il1*.*. 

5-2 O%0lWM^ttfMEMM (Science) ,122 

25 #, 5 0 1 (1 9 5 2))', DMEMigi (^DDJ?- (Virology) , 8#, 
396(1959)), RPMI 1 6 4 0i$i Cv^ — ^JW • ^7 • If • 7* 
UA> • ^r-f • 7VyX-y3> (The Journal of the American 
Medical Association) 19 9#, 5 1 9 (1 9 6 7)), 1 9 9igiti [7°DS> 
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-vi/tf • *7 • if • yt'fif^ ■ 7*- • it* • in -/f-fx 

> (Proceeding of the Society for the Biological Medicine) , 7 3^, 
1 (1 9 5 0)] fc£sWBV>&nS. pH^6-8?fe5©«Ui. ig* 

ttanr#?j 3 o ~ 4 o t:*T?#5 1 5 ~ 6 o utreff &v>, ^ce £Taart>«#s 
5 Jn^.§= 

a±©«fc5CbT, ^»ISifc#©»IJ&l% «J6K*fcttttJI^K:GPR4 0 

10 GPR4 0ft«Sf#**Vs«J|l|J&3^6am*r5lcRbTtt, 

y> - A J: &/ S & ttfttirft#& £ «k o T»#* S V > L £ CD 

»&#«*>3iflK:<fc?>GPR4 0©fflfla*£»*;&&fc2a«MV*S. 

15 - 1 0 0™7S:£O^M?Stt^J^^nTViT ! bJ:Vio i§«WHGPR4 0 
D?h^77^-)fe £©#«OS6*3Rlffl*r Strife. 77^ -7 D T h 9 
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®ffi&m*ftmz#z>z\t\z&r), &m\zmm&mx.tty) , ^u^^h&sb 

V>fcx>lf-f MAyTyt'fft «fc 9 W^f § - i*«T* 

10 3o 

&Tfc> GPR4 0<t^©^S65U^>F , r*^Jii^itD^tt^ft:$ 
-fr^'ffc'&tl (gp-fe, GPR4 0£*fr5fi&©U#>h\ GPR407^-7h 

15 5. 

±jfiO«k5IC, *^©'fb'&tl«GPR4 OfflMgttSWr 3tf>T\ GPR 

4 o (fcjM.*&tti*3HttGPR4 o*mmvrcMm j $>*:(DMmmftt3iii& 

#tf) t, ^B^CD^^^tfpy-h (surrogate) »J#> bTffl^fc 
GPR 4 0 U^> H*«fc^7=fnX GPR 4 0 IC|j'&l/T3IBI6JW#tg 

tt^^r^aw^i^^aw^b^T** (etf, &ffiux tgpr4o 
25 mffiMmm&tLTtz, mm** r^^^ymmm, Ttfj^^n, 
tnjBm&£»N raftsastoy >®tft^ c-fos 
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.. GPR407>^ ZfnX b G P R 4 0 fcjg'&'r ttlDttiltti5&& 
WH&Zo ?f£t>%, *®mm\Z&^T TGPR4 0 7>^^XhJ ft, n 

0 fc©tt£*fc*i9rr*fls£*N *fc«ItI*ieiGPR4 0 £©*§£;& 
10 "r^to-fe, (i) GPR4 0 i#»W0fca*£*MHIIl3tffc* 

di) gpr4 o t*mmfc^&&x$umt&®t*&i&-z^itMG 

t<Dtt%t&fttli5£t%'®Mt-r%GPR4 0 73-Z J*£fc«GPR4 0 7 
U-:i>^#i*fcfcV>T», t (ii) ©!§&£&#£, 

15 GPR4o»c»t**f8M©fl:^«©3iS'&a^ ttwsttftt^a 

#Htt§GPR4 07^hSfcftGPR4 07>^^Xh©^^U- 

b) «nufc*»w©fls^**GPR4 o fc'grtf-raMttSfcttttMttoflt 

H#K««$i*fc«££, «»Lfc*^©^%*«fctm«^«*GP R 
25 4 0 &^T-5«Sfc«WJiS©m^^M$-&fe«^H^^5, ^SKl/ 

-t$Mtt§GPR4 07^bSfcttGPR4 07>^^Xb©X 



WO 2004/041266 



141 



PCT/JP2003/014139 



c) mfflthf£*$£W<D4\:£yO*s GPR4 0 DNA^ttt§fIW 
tk^mt* Z. t \Z J: o L It G P R 4 0 fcjgfikS i*fc^§£ t , 

£ tte«koTttl6U«±te:583lbfcGP R 4 0 
5 S^fcfctt** ««b&'*»(P§0fc£ft0GPR 4 0 fc*ff£*§&**«l£U 
Jtfe-r-5Jli*«f1Rit"<5GPR4 07=f^ h*-fc»GPR4 07^=f- 

d) ttK-fb^w^T^^^^TT?, GPR4 Q*^-tZ>fflm\z.$> 
10 £fttR£-r*GPR4 0 7:*~Xh*fc«GPR4 07>^^Xh©X^'J 

e) GPR4 0 DNA*^T*^l!eift#***"r*Jl£fc«kt?T«BJia 

mm&T\z-?^n^nmi£v, w#&jt8rr5;i££ft«£ , r5GPR4 o 

15 7rf-Xh£fc«GPR4 0 7>^^f-X h<DX^>J-->^ffi, 

f) *^ej©>ft;-&#i^GPR4 ofc^t*£»ii£^3i*fc«££* *m 

W<D4k&®&£XtUmk&®*G? R 4 0 *£*TSttttfctttt3tffc»fcK: 
GPR4 0*^LfclBfi*!»iSttS»€b» Jt^t^ £T 
SGPR4 07=f-^ h*fc«GPR4 07>^^-^ hOD*£ U--^^ 
20 £<fctf 

g) &mn<Dik<&m*G?R4 o pNA^wrs^Rte*****^* 
ntK:«t-3Tima(t±fc5fiabfcGPR4 ofcii$tfci^t, ^ssem; 
^**«fcim*<b^«*GPR4 o DNAs-&**r*»«te»#*«*-r* 

C<h^J;oTlfflm±(C^b7 b cGPR4 0 t«j»S-frfc«^fc**t*, GP 
25 R4 0^tStt»tt^b« itfel-2>di:^#^£T§GPR4 0 
7=t-*M:fcW:GPR4 0 7>*=f~* h©X£ U -~>^£&£}i#lrf 3. 
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m^S4to, uiiiii< mfeffltm »*M&i*fflffi»a&£jWflv> 

x\t, mmm mm, u>»> m^mm. mmfcZ) to 
io >m. aAfi, nest *x>at u>m *n& 

KHMtbTtt, GPR4 0©«ttSU{4©^j^^J:tXU^> 
Ftt*#fry KDfelCS^^x, V%>m&#lry Mate£T£«k'5fclH! 
WrZtlftfc&tllUmti b < ffl 6tl*. GPR40 ©Stt^OlSmfcS* «fc 

20 GPR4 0^^-r^fe©l?^tl«fainO'fc©"rcboT t bJ:Vi^ GPR4 0 

©■HBfl^jWfcTHJlfc W U-x>^£fflV>£,n5fc©<hb 

T«, V>T**58SS"tt&fc hfi*OGPR4 Ofc&tffcbW 

25 GPR4 0 4JR5fi-rSH», ±iE©#i£/WB^ e»tLS^ GPR4 0 DN 
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Tt>J;V>. GPR4 0 DNAIWH***£»ttMJftfc*AU fnee« 
JST31£#:£##3 , M,>1'X (nuclear polyhedrosis virus ; NP V) ©tPJa 

JjHkHftoZttf-CZZ. Xm tNambi, P. • >^-^;i/ • # 

^•/HtDyM'^SXbiJ- (J. Biol. Chem.) , 267 ^, 19555-19559 
10 H, 1992 ^] \Z&m<DjjmzftiTftfc5Z.ttfT%Z>. 

V>U MGPR4 0£^W«»£ffiViTfc£<, MGPR4 0^t 
15 *mW07,2V-~>?fJjmz&^T, GPR4 0^WiM^?> 

GPR4 0*Mt§*tbTH iGPR4 0*588! LfctelBIS*^ 
20 j&tffSLV*. 

l6K3^#<^*n51I^©tt*vV'5 0 |JS©«^feilT(t Potter- 
ElvehjemM^ ; E^-l'1f---e« ; £ffbt*T^, 7-'J >^7l/>^-^> 
#UhD> (KinematicattM) <Z5J;3», jM^fickSW, VV>?"? 

00~3000r pm) «fl (Sift, *<J 1 ~ 1 0#) ±tft£££ 
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fcttft (15000~30000rpm) T?5I#3 0#~2l$Ff»i>U #e> 

g.pr4 o^^-r^m^m®^t©GPR4 oom\t, imM%fzD 1 

5 0 3 ~10 8 ^ft^§©«t<, 1 0 5 ~1 O 7 #^T&3W03re& 

G P R 4 0 7 - 7 V * & « 7 > * =. X t> * 7 7 ' J - n > 7* "T 5 ± 1 3 © 
10 a) ~c) &*«*r*fc»K:tt, il^&GPR4 OM^t, flHBLfc 

GPR4 0i^l/Tll ^»GPR4 0I^ Jfd^ni^CD 
Si4^«ffiSI^GPR4 0W#&&&*a£UV>. £117?, WOigttt 

15 iiL&*»woMti/Ttt, ™ , c i25 n . c u c) , 

GPR4 0 7^f-X b£tzlZ7>?3~7 b<D72 V 
ftfr&5lctt, *rGPR4 0**W1"*«BIJIS*fettiWlia©JiPI^S> X7U 
20 -->7*fcl^;fcA>77-K:»»T*::£K:£DGPR4 OSflSMS?*. 
Ay7 7-CH pH4~10 (SSl<lipH6^8) ©ij>i/1y77- 
HJ 7 - ^ A y 7 7 - fc £ © U # > H t G P R 4 0 t <D1&& &B£F b ft H A* 

CHAPS, Twe e n-8 0™ <M£-7 h7Xt) , ^=Ph-X x^" 

7'Dx7-if£cfcSGR4 0^K$rtb&tj (^7^ <Djm*WX 
P-f^7>X E-6 4 (^7°^ PW3fcBf«) > ^7*X^ 
f>&i!O^0f7- tflfi^J£«rT£ 5. 0. 0 1~ 1 0m 1 
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ORV"fe^-®efl»?Kt, — £ft ( 5 0 0 0 ~ 5 0 0 0 0 0 c pm) <DU 
fttLfcU#>K&SsJllU ITOfcl 0" 4 M~1 O- lo M0tt»'ft:'&'ft&*#S 

#*. ^gwas'&s (nsb) *®%tcMz*mm(D*mm<D*mw<D{\:& 

5 3 7i3T, 192 0#~2 4 KM, ttl»3 0#~3WMfr'3. Efcfk 

a (NSB) £9IV>fc##>h (B 0 -NSB) §10 OXtU^ 3#^tfJ 

io (b-nsb) -tfi, ®mz, 5 0 %^y\zt^um^m^^mmm 
d) ~g) ©^isfesiofi-r*fc*K:tt, gpr4 o*irtz>nmm 

15 IMcAMPM> M^cGMP^, ^y>-h-;i/U>M^ 3WKWE 

«nawaa»ou >mte> c-fos osttft, ph©{&t&££ 

20 IMWCte, ST, GP R 4 0 mtStt^^^^xJ^l/- h^C 
25 (flAtf, Ca 2 \ cAMP&f) «/^WTS#»liK: £ 
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Mmm®%®.*m%.i>xx?v-~>tf*ft-&o\zte, m^&gpr4 o£ 
»aufc«fflia^ST?»*. gpr4 o*»abfc«iiSfcUTtt, ?c«©g 
p r 4 o ft^rrsuift*, ±te©!&&;ii!iGP r 4 o zwAisitmimtezifi 
5 asb^. 

X i"J >m 6nfcft^^G P R 4 h?»5^GPR4 
OT^rfri^bTftS^OAfrW^fFflB^tfett^TO (i) (ii) \z 

(i) t&iBa) ~c) ©X?U-->^#i££fr^ *»(HO^«tGPR 

(ii) (a) St«tlSGPR4 0^ttW:gi$t < ±f2bfcii 

15 »jm&tt£$j£-r&o aBiajW^ttswrstt^b^ttG pr4o \z^t 

(b) *5BW©flS^ftftGPR4 0ft**"r*lfflJftK:»ftl*1i-fc«^t; 

fel^WIffit^iSb, tt«rT5. *3fiM©ft:^«it«k5i!81JI&*8»»tt 
20 £M / >£*#&B»te£«GPR4 Ofc^T* 7 

GPR407^XhS&»GPR4 07>^^ h©X#U-->:?ffl 
tfhtt, *«^©'ft:-&»i^ GPR40, GPR4 0**^rrSIBI6*fctt 
25 G P R 4 0 §tttl»tt©JiI^§Mtl> t>©?5: 

1. T^U-n^JBiaii 
a) Steffi 
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Hanks' Balanced Salt Solution WfnftM) \Z* 0 . 0 5 %W^sk^7 

5 b) GPR40^iB 

GPR4 0^i$tfcCHO«, 1 2^7°V-ht5Xl 0 6 ffi/7>C 
. "CldftU 3 7^, 5%C0 2 s 9 5%a i rT2Bffl#§tbfcfc©. 

c) mmvtc^mm<Dit^ (&t> ■wwi^tofc^sJ 

d) *5S9i0fl3^»0«JPSK (SIT, Usaillft^WWtV^) 

15 2. injiifc 

a) 1 2^Iiig*ffl^V-M;TStUfcGPR4 0^CHOiM, 
*B£ffi8fFtt 1 m 1 T 2 |§HfeiiHx&&, 4 9 0/zl ®a£jS8fFtt&&ft£ftl 

b) 1 0~ 3 ~1 0- 10 M(Dra^W^^5/z 1 mZtcW;, «MMb£<»£ 

i o~ 3 u(Dimmit^^mm < 1 o- 3 m) & 5 ^ i 

c) £«£E££u imi om&RmntiL'vzmvt&TZo mmzm&L 

fc*fKU35f>K*0. 2N NaOH-l%SDS«l, 4ml©jjt#'>' 
25 >^l/-^-A (|n^iffi*«) fcfi^-r*. 

d) 8t#S/>^iV-->a £fflV>Xj&*f?gtt 
£8!lJ£U Percent Maximum Binding (PMB) &'&(D$;~(:?ktb 2> . 

PMB= [ (B-NSB) / (B 0 -NSB) ] X100 



WO 2004/041266 



148 



PCT/JP2003/014139 



PMB : Percent Maximum Binding 

B : ttttftiPfcfcP*©* 

NSB -.Non-specific Binding (#4$SW*S'&*) 

B o : ift^dnlnB; 

5 

*Rm0Z9V-~>#%&0#W&* GPR4 Oi^-©^SttU^>FT 

y HtLTfflViT, GPR4 073'~7 h£fc&GPR4 0 7>£:*-7 h£ 
77U-~>^T ^C<hHa&5o ^S^U#>F£JSV>3c:£:te, U#> 
10 h*^©«W^T&D> «&<X7U-~>^£tT5;i<h3re#3£V^ 

15 7hT&£„ 

© x 7 u > t tz «x 7 u -~ y tfm * v v *m vm# ?> n 

3GPR4 07=TnXh^fc«GPR4 0 7>^^ h^tt^«/&LW 

\t. mt, u>m, 9kit7mm, torn., &z>wmmm (mxit, 

>lt U>=fK, fftt, *7>x;i.*>^ ^>if>x;MN>$& 

25 £> fccDttfc&Wflnsfta. 

0 GPR4 0 fc»T£U #> 
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GPR4 OT^^bH GP R 4 0 \ZMTZ> U fl> FT^Si^i^ 

® Qg^rimm* mm t v t^js r » s . 

1IBJ»»£GPR4 0 tO»^**li!feTS'fb^1*l«, GPR4 0fc*frt5U 

J3IJM<!;GPR4 0 i0^£;*j£M'>£1*5te£tlkt GPR4 0WS 
U #> HT**ffiI!f»*swr**aiSttS«^«1i:* £ t^t*OT, JBJ& 

/8^T#S>ft5(i)GPR4 0 7^ h*&K£(ii)JltiKrK£GPR4 0 <h© 

aibm, ^su me, #«^«, nuns, totems, 

MtbxGmx'&Zo mmmwt. oMymm am) mmm. -r>x 
y>#tt#a (us) tt*»R*fc2#«ft*... 

20 §(i)GPR4 0fc^*r«T>^=f^Xh*fctt(ii)JgiteKa:GPR4 0 t© 

tt^*fe«^>*"&*fls^«*fctt-t©*«, je«, nmstm, 2mm 
3=-, -r>xu/-N\ mmmt, musm&* bo^'j^m, 

25 KMftttMtfffl (09. MtMttSffl) , 

T?, iUJiMKlte, i«hU^U-feU HAS, i|3l/XTO-Mfc &HDL 
Jfe& &^iSIIgjfilffi&£^£ft5. GPR40 £*fr*7>*=f-*M;3u 
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5 SGPR4 0 7rf-XhSfc«GPR4 0 7>^^ Mi, fl&ffiL&ft/BH 
«tlft^fc*Tffl^se:t*«T#s. £©8&, *fgg|©^^U-->^j5fe 

GPR4 07>^=f^xh*«fcrWfflS^oaw«ttiiW6sn'r, zmss 

h£JBHT#Sft5GPR4 07rf~X h££&GPR4 0 7>^Xhi 
0ffflHtl0@E£J*ft, &#JP-K ^ ii&*£:bi2:& 

15 «GPR407^MIIMU MHO. 0 1-10 011^ 
5GPR4 07i-XhSfc«GPR4 07>^^h^±|BOEitLT 

20 sjit^-r^s. 

9Llbtt 5>;K ty^> 7*, £$a 

G P R 4 0 7^-X h SfcKG P R 4 0 7>^i-^ h 
25 ft, ftftflggg, se«, &«&&ai£D^JIte&5^\ JBlP«:#o*^ - 
lttWK:0!*tf, *fly&M (#l6 0kgibt) fcfcWTfck -0C^G 
PR407^XhiO. l~100mg, 0F*L<«S91. 0~50mg, 

«ttj^*u<tt#ui. o~2omgm *«pwica-*-r ^© 
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^TteU -0t:^fGPR4 0 h$J0. 0 1~3 0mgg£, *f?£L 

<^0. 1-2 Omgfim, £D*f?i;b<te#tlO. l~10mggl« 

I"- XWU «fe£mol/inol%£, ^PVb^7^-tfflt^^W 

^©ftU«a*%^^-To ^Dh>NMRX^bJVt, OH^NH^ 

15 ^•©ffi©*^:4 , 'rfflv>enT^§iii§^«Ti3(DS*S:^T. 



s 




i/ytfVy h (singlet)" 


d : 




#7Vv h (doublet) 


t . 




bVfUyh (triplet) 


Q 




9 7 v h (quartet) 


m 




(multiplet) 


br 




T'n— F (broad) 


I 




ft^yj >tffe%k (coupling constant) 


Hz : 




AJUy (Hertz) 


CDCl 


3 




DMSO-d, 




'H NMR 





IUPAC-IUB Commission on Biochemical Nomenclature klcfc&BS^ 
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XT A 

DN A 




5 


T""\ TV T A 

c DNA 






A 

A 


: 7~r~~y 




T 


: ir ^ ^ 




G 


: y;- 




c 


: v h 


10 


T T 

u 


: 7 7yf 




RNA 






mRNA 






a A 1 P 


: TTty/r / y y y 




a TT P 




lb 


a GT P 


: TTtyy// y y^ U 




dCTP 


. 3— -V- ■< ,^ , — T"_ "» U . — * I 1 *n , ttftft 

: TTT/yTyy^U 




ATP 


: / T/yy-'J ^SS 




E D T A 


: JiTUyyT ^ y^WWl 




S D S 




20 


G 1 y 


: yj 




A 1 a 


: T^-> 




V a 1 


: A*U > 




Leu 


:. u-i i/y 




lie 




25 


S e r 


: ir U > 




Th r 


: 7,l/^-> 




C y s 






Me t 


: 
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CI 1 11 


• S JV S ^ VSL 


A Q T"\ 

t\ b p 




T IT O 

j_/ y s 


• x j y y 


A r g 


. / /l/T. — ^ 


n 1 s 


. CAT// 


T) U Q 

r.n e 


. y X . — )V J y — s 


1 y r 


. 7- U / / 


1 r p 


. h 'J / h / / / 


r X O 




/\ s n 


. / A/ >7t/ 


u i n 


. v /i/y ^ y 


r\ H 1 11 


. c u y y n& 




. TRitwJ r y^Mln> 9 


Me 




E t 




Bu 


: 


Ph 




TC 


:f7y { Jy>-4 (R) F 



20 121"?). 

Tos : p- h;i/x>x;i/7^-^;i/ 

cho : 

B z 1 : 

Cl 2 Bzl : 2, 6-^^PD^>^;P 

25 Bom : ^>'J)\y^'y^^-)V 

z : 

Cl-Z : 2-i7DD^>m^^M^ 

Br-Z : 2 -yat^>yj|/t*->*iH^ 
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B o c 



DNP 



- h d 7 x j -)V 



T r t 



HOB t 



B um 



Fmo c 



10 



HOOB t 



HONB 



DCC 



: 3,4-5?tHD-3-t H □ + - 4 - ^ V - 

1,2, 3-^>\/KU7^> 
: l-h h*a^v-5-y;^;^>-2,3-^*;u^W 5 H 
: N, N* -^'>^D^^JWM^aF 



aT©$»ji:^^i, tx^^mi' (ms) mATo^mz^mmhtc 

Mimm : 7#-*-X*h ZMD, 7#-*-X*h ZQ2000 SfcttT-f * a T 

77>^7*- AH 

15 -f^Xbfe : ^fW-f ^>fb}£ (Electron Spray Ionization : ESI) , 
%.fc\tjz%.1£ik¥-1't>ikfe (Atmospheric Pressure Chemical Ionization: 

apci) „ mv&^m&. esi zm^rco 

£ Tc, m&m fc£ tt<3#lfc HPLC t «fc § MSfcmT©^ £ 0 fro &. 
^HPLC«:^V>a/WXW7 hMvXT-A 
20 : YMC Comb i prep 0DS-A S-5 Mm, 20 X 50 mm 

mm-. km-. 0.1% hU7;v^oM 

B$i; 0.1% h'J7MDSi? ^W7-feh-hU;U 
^7>>X>MM£;i/A: 0.00# (A m/V tt=90/10) , 1.20 # (A^/B?t= 
90/10) , 4.75# (A m/B ««0/l 00) , 7. 30 # (A H£/B »c=0/100) , 7.40 
25 # (A^/B^=90/10) , 7.50# (A fflc/B »E=90/10) . 

£^$;x>MK*;Hi: 0.00 ^ (AH£/B$t=95/5) , 1.00# (Ai/B^= 
95/5) , 5.20# (A «L/B *£=5/95) , 6.40# (A?Sc/B«c=5/95) , 6. 50 # 
(A^/Bf^=95/5) , 6.60# (A $/B i£=95/5) . 
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Sftjg : 25 ml/miih &Hi& : UY 220nm 

mmmn : i 

@3^'J#^ : 2 

7WGPR40 S3 - Ht* c DN A©*lfi?«*wt. 
IB^iJ#^ : 3 

?y hGPR4 o<D7$ynmm%7jkTo 
io mntt : 4 

hGPR4 O^n-HTScDNAO&SE^J^t" . 
i5?'J#-*t : 5 

t hGPR4 0©75/mi3^I^^To 
IE?iJ#-§- : 6 

15 t hGPR4 0ft3-l«*r*cDNAOaCSE5!I*w*r. 
SH^iJ#^ : 7 

#~£-f lf;i/GPR4 0©7S/MK?iJ£^T o 
E#l## : 8 

*-^-f+fJPGPR4 0 HT*cDNA0ifiSE^JS^T. 
20 E^1J#^ : 9 

AAX37-GPR4 0©75/K@B?"J&^T. 
E#l#*l : 1 0 

AAX^-GP R 4 0 ft 3- FT* cDNACDllfiJiJ^-r. 
I3?'J#^ : 1 1 

25 &T©###11 2 9 fcjfettfc P C RS^-e^ffi t/£"fe>*8l:/5-r 
gfi?ij#^ : 1 2 

J^T©##0)J1 2 9fc*ttSPCRSJiBT?ffifflUfc7>^"fe>^®y7'fT 
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iB?iJ#^ : 1 3 

5 @B?iJ#-5§ : 1 4 

£TF©##0!] 13 0 P C RRjET?tt/B bfcfy^^- 2 ©4l*@B?iJ 

£3I#9 : 1 5 

UT<Dpmmi 3 lfc*W*PCRRJKT«[fflbfcy7-f*7-3 0iftaE5!l 

10 

IB^iJ#^ : 1 6 
I2?iJ#^ : 1 7 

15 &TF<D&mtol 3 2^^SPCRK^T^ffltfc7 p 7-1' ^-l^Sffi^J 
15^iJ#^ : 1 8 

&T®<MN* 1 3 2 P C RKJfor&m hfc^-i T- 2 <Z>3ISIB?!I 

20 m&m* : 1 9 

K?'J#^ : 2 0 

&T®##m 3 2(^(t'5PCR J K^T^ffib7 t c^-l'-7-4©m*@B^J 
25 ^^fo 

£*!)#*§■ : 2 1 

£TF0##0IJ1 3 3^^^§PCR^T^fflbfcy^<T-l©m*SE^J 
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mmn -.22 

&sT(D^m 1 3 3 iz&vz p c RKj^Tttffl bfey^-f 2 ®&&mm 

5 '&®<D&mn 13 0 T#SnfcJMHE»#E scherichia col 
i TOPlO/Zero B 1 u n t -mG P R 4 0 \$ 2 0 0 2^ 3 £ 1 8 
0^e»«jRO<^rt3miTS 4>^6 (gH£#-*§-3 0 5 - 8 5 6 

ERM BP-7 9 6 7 ilT, 2 0 0 2^2 1 4 B/^£A«AI&Tmst;i| 
10 K+H*BT2- 1 7 -8 5 5 3 2 - 8 6 8 6 ) <2MB3&A • mm 

9tm ( I F 6) K:^ft#-S| IFO 1 6 7 6 2 £ LT^R£ftT^£. 

'&®<D0%M 13 1 T#£nfc^5tS^#E scherichia col 
i JM109/pCR2. l-rGPR40B200 2^3H18 B^Sffl 

iLn&mAmmmmm&mnm, m±wmn±>?-\zmftmF erm 

15 BP- 7 9 6 8 £bT, 2 0 0 2^2 £ 1 4 Brf^ra&A • ^TO^m ( I 
FO) fcfKt^IFO 1 6 7 6 3 £ L/T«f£$nW3o 

«CD###I1 13 2 T#e»tl^K^#:E scherichia col 
i JM1 0 9/pCR2. 1 -monkey GPR40S 2 0 0 2^7^230 

20 RM BP- 8 1 2 5tlTfffi$nTl^. 

&$C9###] 13 3 Tr#£ftfc^ft3fc#l#:E scherichia col 
i JM109/pTA hamstarGPR40tt ISWEsch 
erichia coli J M 1 0 9 /p T A h am s t e r G P R 4 0 t 
LX, 2 0 0 2^12^11 H^6»4ffiifc«AjgSllRW«8^W^ #W4 

25 *WFtfrfe>*-te3F.f6#^FERM BP-8 2 5 8iL,TfK$nt^5 0 

^KftLfc FD^>-^>if>yPA'>^^^;P (0.70 g, 3.9mmolK ^ 
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>P)V7)l3-)l (0.48 mL> 4.7mmol) 43<fctfh U 7x-MX7-{ > (1.2 
g, 4.7 mmol) ©rh7hHP77> (5 mL) ^iiyy^J^^yJ? 
;V (0.73 mL, 4.7 mmol) ^«*i£TT 2 Bf M^Lfc. R>B 

5 M'>'J*M7A^D?h^7^" (A^>/^X^;l/=17:3) 
T*t$8U STO&tJ (0.62 g, km 59X) l^iLTifc. 
'H NMR (CDCI3) 6 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 
7.29-7. 44 (5H, m). 
10 ##082 4-(7xZ;M h*'»^>f>7"D/t>SI 

4-(7i^JM h^'»^>-t?>7 P P/1>m^^;i/ (0.60 g, 2.2 mmol) 

(20 mL) 2 fcjgfcfcfof h U (2 mL) £Jn;JL 

m&m* 60 -ct? 15 i$iaijft#i/£. Kmm\z % mMmm (3 mu 

15 JM#^6WU itjg4b£4& (0.38 g, JR* 67%) £#fc„ 
123-124 13. 

'H NMR (CDCI3) 6 2. 65 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 5.04 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 7.28-7.44 (5H, 
m) 0 

20 ##$]3 4-(2-7i^H h + '»^>1f>7 , DA>BI^^ 

i tmmvJjfe&m^T, 4-t ^u^y^y^.y^unym^)vt 

7x^^7;W-;^5Sift^«£H&. IR* 89% 0 

'H NMR (CDClj) 6 2.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.08 
25 (2H, t, J=7. 1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d, J=8.6Hz), 
7.09 (2H, d, J=8.6Hz), 7.20-7.34 (5H, m). 

#%£H a-(2-7 x.~)ix.h3ry)^y-\£y/u/^ym 

4-(2-7xXjPXh*>')^>if>:/n/\ 0 >m*3 : -;i' (0.65 g, 2.3 mmol) 0 
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*$;-)v (3 mD mmz 2 Mfomiki-hvv&ymwt (3 mo ^n*.. 

m&®* 50 -CT? 1 B#ffeM$Lfc, 2 (2.5 mL) Stn^., 

^x^raatBt/t. atH^^7j<^bfe^ ^ffi^bfco ast&sttix?- 

jMW>^^IIb, SH4b£'tl (0.50 g, JR* 81*) £f#fc e 
5 jM 91-92 t„ 

'H NMR (CDCI3) 52.63 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7.5Hz), 3.08 
(2H, t, J=7. 2 Hz), 4.15 (2H, t, J=7. 2 Hz), 6.82 (2H, d, J=8. 6 Hz), 
7.10 (2H, d, J=8.6Hz), 7.20-7. 34 (5H, m) 0 

5 4-(3-7xx;vyn^^e/)^>-tf>ynA°>mx^;p 

10 >X^L/!:4-hFD^r->^>if>yaA'>Mx^;i/ (0.40 g, 2.1 mmol)© 
N.N-i^^Jl/tfO'AT^ F (15 mL) 60* zMfrfltf- MJ £A (0.11 g> 

2.7mmol) SiDfcT 30 4H^Uifcft, l-^Dt-3-7x^;^P/t> (0.53 g, 

2.7 mmoi) *isatl. u^m^mu-^ 3 mmmwistc, KmmzTkziuz., m 

15 A^n?h^77^ (^i7->/Mx^=18:l) TttSU Mfl^t! 
(0. 29 g, JRsfK 46*) 
«. 

'H NMR (CDC1 3 ) (51.23 (3H, t, J=7. 1 Hz), 2.04-2.13 (2H, m), 2.58 (2H, 
t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t, J=6.3 Hz), 4.12 (2H, 
20 q, J=7. 1 Hz), 6.81 (2H, d, J=8.6 Hz), 7.10 (2H, d, J=8.6Hz), 7.19- 
7.31 (5H, m) 0 

##0iJ 6 4- (3- 7 x 7° a tf* *s) 1 >if > 7 a ;\° >m 
m%M4tmU<D^fe&%^T. 4-(3-7xX;P7n^^v)^>if>7PA° 

>mx^ju^^>mm^^^nrco mm 45*. 

25 109-110 n (^X^X-^I^N+U-VAifefllSft). 

'H NMR (CDCI3) 5 2. 05-2.13 (2H, m), 2.65 (2H, t, J=7.8Hz), 2.80 (2H, 
t, J=7.8Hz), 2.90 (2H, t, J=7.9Hz), 3.94 (2H, t, J=6.3Hz), 6.82 (2H, 
d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 7.16-7.31 (5H, m). 
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7 4- (4-7 x zl)W Y * 'y) * >V > 7° n n >m 

5 'H NMR (CDC I,) (51.23 (3H, t, 1=7. 1 Hz), 1.76-1.85 (4H, m), 2.57 (2H, 
t, J=7.4Hz), 2.66-2.70 (2H, m), 2.88 (2H, t, J=8. 1 Hz), 3.92-3.96 (2H, 
m), 4.12 (2H, q, J=7. 1 Hz), 6. 79-6.82 (m, 2H), 7.08-7.11 (m, 2H), 
7.18-7.20 (m, 3H), 7.26-7.30 (m, 2H)„ 
###J 8 4- (4- 7 x X h * ~>) ^ > if > 7 P A° >M 

io m^mi t®M(Djjm*m^T, 4-(4-7x-^7>^^)^>^>7pa°> 

Rxg t ;^6««fls-&**#fc. W 6 IX. 

M 79. 5-80.0 *C (^X^H-x;^- A*#>J&»SWIMk). 

'H NMR (CDCIj) 6 1. 70-1. 90 (4H, m), 2.61-2.70 (4H, i), 2.89 (2H, t, 

J=7.9Hz), 3.92-3.96 (2H, m), 6.81 (2H, d, J=8.6Hz), 7.06 (2H, d, 

15 J=8.6 Hz), 7.12-7.31 (m, 5H)„ 

#%09 9 4- [ (4-7 x / * >"M )V) 7 ^ J 1 1 >if > 7*P A° >il?Jl/ 

4-7 5 /^>f>^D/^>H5 : )V (0.70 g, 3.6 mmol) © N.N-v^WU 
*M75 H (25 ml) 4-7x/*v3M» (0.85 g, 4.0 mmol), 

l-X^Jh3-(3->?^^75 ; t!)l/) *My-f 5 b'lil (0.76 g, 4.0 

20 mmol), 1- 1 H D^^>7 b U 77-;i/-7KfPt) (0.61 g, 4.0 mmol) £fln 

(^U->/HratX^;U=2:l) T*fg»U SMfc'&tl (0.96 g, « 68%) & 

.25 'H NMR (CDC1,) 51.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=7.9 Hz), 4.13 (2H, q, J=7. 1 Hz), 7.03-7.08 (4H, m), 7.16- 
7.21 (3H, m), 7.36-7.43 (2H, m), 7.54 (2H, t, J=8.5Hz), 7.73 (lH.s), 
7.84 (2H, d, J=8.7 Hz) c 
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#%0U 0 4-[(4-7x7^r>-^>y-r;i/)75y]^>-tf>yPA 0 >M 
##«4tW«l©irttftfflViT, 4-[(4-7x/^^>^JW75;]^> 

Sift 214-215 *C (fh5k Hn77>- M l lJ->#&B*SiO. 
5 'H NMR (DMSO-d 6 ) 6 2.52 (2H, t, J=7. 6 Hz), 2.79 (2H, t, J=7.6 Hz), 

7.07-7.12 (4H, m), 7.18-7.25 (3H, m), 7.45 (2H, t, J=7.4Hz), 7.65 (2H, 

d, J=8.4Hz), 7.98 (2H, d, J=8.7Hz), 10.11 (1H, s)„ 

##011 1 4-[3-[^^;K4-7x-;W2-^Ty , J;W75y]ya^^r>']^ 

10 ^LfcN-^^;i/-4-7x-;W2-^T7-;V75> (0.30 g, 1.7 mmol) 
<D N,N-i?^fMM75 K (5 iL) 60% **fl3^hU^A (72 mg, 

1.8 mmol) £2JDXT 30 4-[(3-^Dt^D tf;l/)^^]^>if 

>7UK>MX?-)V (0.57 g, 1.8 mmol) £Jn*-> M&W&^MlT* 3 B#M 
#L/c„ H««£Jn;L, imx^JHTttttibfcc ttfcB^^7jc^ &&&& 

15 flgLfc. »^ 1 JA^7A^OYh^77^- (^-y->/«X^;i/ 
-15:1) T?tt«U mmik&tyl (0.58 g, W 80*) £t#fc„ 

Wo 

'H NMR (CDC1 3 ) (5 1.25 (3H, t, J=7. 1 Hz), 2.10-2.30 (2H, m), 2.58 (2H, 
t, J=6.8Hz), 2.88 (2H, t, J=6.8Hz), 3.14 (3H, s), 3.73 (2H, t, J=6. 8 
20 Hz), 4.03 (2H, t, J=6.0 Hz), 4.12 (2H, q, J=7. 1 Hz), 6.70 (1H, d, 

J=3.8Hz), 6.83 (2H, d, 3=8. 6 Hz), 7.10 (2H, d, J=8. 6 Hz), 7.20-7.30 
(1H, m), 7.30-7.38 (2H, m), 7.82-7.85 (2H, m) 0 

###!)1 2 4-[3-[^^;K4-7xX;W2-^7 % /U;P)T5/]ya^^>']^ 
25 ###|4 tnm<Dj58k%m^T, 4-[3-[^;M4-7xx;U-2-3 1 7l/U;i') 

7 s / ] t°p ->] ^ >if y -ju n ym.^)Vft zmmit&m w 

13$. 

11* 89-90 r: (^x^;i/x-x;u— ^\^r-y->^e>n^^)o 
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■H NMR (CDCI3) 52.14-2.23 (2H, m), 2.64 (2H, t, J=7.9Hz), 2.90 (2H, 
t, J=7. 9 Hz), 3.14 (3H, s), 3.73 (2H, d, "1=6.8 Hz), 4.03 (2H, t, J=6.0 
Hz), 6.69 (1H, s), 6.84 (2H, d, J=8. 5 Hz), 7.11 (2H, d, J=8. 5 Hz), 
7.23-7. 33 (1H, 1), 7.35 (2H, t, J=7. 7 Hz), 7.82 (2H, d, J=7. 2 Hz)» 
5 #%f!jl3 l-[(4-^P^-2, 6-> > 7;^D7x-;0^^^]-2,3-^h HD- 

iH— r >x> 

&mmi tmuo^^m^x, i-iy?;-)vt 4-70^-2,6-^7;^ 
D7xy-;i/^e»^^b^^#fe. mmn%o 
m& 46-46 x: mmx.^)Vfrt>mmM>), 

10 l H NMR (CDCI3) 6 2.34-2. 40 (2H, m), 2.83-2.92 (1H, m), 3.20-3.31 (1H, 
m), 5.64 (1H, t, J=4.4Hz), 7.04-7.13 (2H, m), 7.17-7.22 (1H, m), 
7.28-7.32 (3H, m), 

#til4 4-[[4-[[^^)K4-7x^;i/-2-^T % /U)W7^y]^^;H^> 

M 7 j ] ^ yM y 7 □ n >mx?-)i 

15 mmms tmrnommzm^T, z-^-7^jy^)V)-fu\i^ym.^)v 

t 4- C (4-7 i^JH-?7 7 U )V) 7 5. J ] * ?M SJRS»J&» 6 Sift 
^»€efi»*fcbT#fc. JR* 89X. 

•H NMR (CDC1 3 ) (5 1.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=7.9Hz), 2.94 
(2H,. t, J=7.9Hz), 3.10 (3H, s), 4.12 (2H, q, 1=7.1 Hz), 4.86 (2H, s), 
20 6.75 (1H, s), 7.20 (2H, d, J=8. 4 Hz), 7.26-7. 30 (2H, m), 7.38 (2H, t, 
J=7.8Hz), 7.46 (2H, d, J=8. 2 Hz), 7.54 (2H, d, J=8.4Hz), 7.75 (1H, 
s), 7.82-7.87 (3H, m)„ 

###ijl 5 4-[[4-[[^5 : -;K4-7x^-2-^r7U>'W75y]^^;H^> 
7-T M 7 5 / ] ^ >M > 7° d n >wt 
25 &*M4tmm<D%tik*m>T* 4-[[4-[[^;M4-7xX;P-2-5f77U 

)V) 7 % j ] ;* ?)V\ ^ > i/-f )V\ 7 ^ J ] ^ y fun >ixfjw> s lift 

79«o 

M 183-184 *C «H»X?;W-^+U->^6??«Sa)- 
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'H NMR (CDClj) 6 2. 66 (2H, t, J=7. 5 Hz), 2.94 (2H, t, J=7.5Hz), 3.08 
(3H, s), 4.84 (2H, s), 6.75 (1H, s), 7.20 (2H, d, J=8.5Hz), 7.22-7.30 
(1H, m), 7.30-7.44 (4H, m), 7.55 (2H, d, J=8.4Hz), 7.80-7. 87 (5H, m) 0 
6 (B)-3-[4-[(2,3-^t H P-1H-T >x>-l-<^)^->]-3, 5-^ 
5 7;^D7x-j|/]-2-yD^>lS^^ 

###|3 4tfflU<D%&$:m*T, l-[(4-^nqE-2,6-> ? 7;^D7x-;W 
:*^>] -2, 3-5? t HD-lH-f >7 s >3^&«SMfc'&*S#fc. W40L 
Mjft 74-75 -C mm*9-)V-P^V7u\£frX-y-)Vfrt>nm&)o 
'H NMR (CDC1,) <5 2.37-2.43 (2H, m), 2.84-2.93 (1H, m), 2. 32-3.32 (1H, 
10 A), 3.81 (3H, s), 5.74 (1H, t, 1=4.5 Hz), 6.34 (1H, d, J=16 Hz), 7.03- 
7.12 (2H, m), 7.16-7.23 (1H, m), 7.28-7. 35 (2H, n), 7.53 (1H, d, J=16 
Hz)„ 

0mm 1 7 4-[(2,3-> ? tiHD-lH-'f >^>-l-i )v)^^]^>^>mm^ 

15 0mm 1 tmm<Djj&*%^T, i-h^u^y^>^>mm^^t2,z- 

'H NMR (CDCg (5 2.10-2.30 (1H, m), 2.45-2. 65 (1H, m), 2. 52-2.57 (1H, 
m), 3.09-3.19 (1H, m)., 3.59 (2H, s), 3.70 (3H, s), 5.75 (1H, dd, J-6. 6 
20 Hz, 4.4 Hz), 6. 95-6.98 (2H, m), 7.21-7.32 (5H, m), 7.43 (1H, d, J=7. 2 
Hz) 0 

###15 tmmvfimzm^T, 4-t ^u^^yiiyzfnAym^JVt 

25 'H NMR (CDC1 3 ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.15 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 
7.60 (2H, d, J=8.7 Hz), 8.23-8.28 (2H, m) e 

0mm i 9 4-[(4-^NP7x-;u)^h^v]^>-tf>7'o/i>m 
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7w*>M*7)Vfoe>amfc&m&ftit. 26*, 
m& 179-181 *c mm^)v—^^>f)^n^) 0 

'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.15 
5 (2H, s), 6.89 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8. 5 Hz), 7.60 (2H, d, 
J=8.5 Hz), 8.24 (2H, d, J=8. 6 Hz)„ 

###12 0 4-[(2,3-^kFn-iH-r>x>-i--r;i/)^-^i/]^>if>W 

m%M4tmm<Djjm*m*T, 4-[(2,3-^t Fn-iH-^>f>-i-^;wt 
10 m& 121.0-121.5 x: (mmx-^fr—^vyfrzm^o 

'H NMR (CDC1 3 ) 6 2.10-2.26 (1H, in), 2.45-2.60 (1H, m), 2.80-2.97 (1H, 
m), 3.09-3.14 (1H, m), 3.61 (2H, s), 5.74 (1H, dd, J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d, J=8.6 Hz), 6. 99-7. 34 (5H, m), 7.42 (1H, d, J=7. 2 Hz) 0 
#%#12 1 4-(4-7x/+y7i;^y)^>X7^TkF 
15 4-7i/^>7i;-;i/ (1.0 g, 5.4mmol) <D N, N-^^^*J^75 F 
(20 mL) mmz, \-7)]/3cW<>X7)Wt.Y (0. 67 g, 5.4mmolK mfcX 
U<7A (0.75 g, 5.4 mmol) m&W* 100 VT? 15 mmmftVtZo 

»yU»*7A^D-7h^77^- (^\*1t>/S$?X3^1/=9:l) T 

20 »sju mm^m (1.4 g, jr* m) 

'H NMR (CDC1 3 ) 6 7.02-7.12 (9H, m), 7.36 (2H, dd, J=7.5Hz, 8.5 Hz), 
7.85 (2H, d, J=8. 7 Hz), 9.92 (1H, s) 0 

##0!I2 2 4-([l, r-k*7xr.;i/]-4--r;V^-^rS»^>X7;^t: F 

###12 1 tnm^m^m^x, ^^a^^ify^^jvt 4-7^^-p 

25 ^>X7Jl/rt F5&>&^£fl;£'<K>£#&. W 37«o 

'H NMR (CDClj) 6 7.10-7.19 (4H, m), 7.35-7. 49 (3H, m), 7.58-7.66 (4H, 

m), 7.'87 (2H, d, J=8.7Hz), 9.94 (1H, s), 

##0>J2 3 4-[4-(7x-JM h + y)7iy^y]^>X7JVft F 
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tD^>X7JkfkM^iMWc W 57% 0 
'H NMR (CDC 1 3 ) 3 5.08 (2H, s), 7.00-7.03 (6H, m), 7.34-7.46 (5H, m), 
7.83 (2H, d, J=8.7 Hz), 9.91 (1H, s) 0 
5 ##$!2 4 4-(4-7x/^^7x/^^)^>> ? ;i'7;U3«-;P 

###13 2 tmn<Dj5&Z%^T. 4-(4-7xy^>-7x/^^)^>X7;P 
TtF^eiiM^ifco Jfc* 82*o 

'H NMR (CDC1 3 ) 51.64 (1H, s), 4.66 (2H, s), 6.98-7.01 (8H, m), 7.09 
(1H, t, J=7.3 Hz), 7.31-7.36 (4H, m) 0 

io ###J2 5 4-([i,i'-t^xz:;H-4-'i'ji/^^)^>^;V7;i'3-;i, 

mmms 2 tmmo^m^m^x, 4-([i,i'-tf7xr.;p]-4-r;i/^-»^ 

>X7^7kF^Biil^i^. M 66%o 

'H NMR (CDC1 3 ) 51.64 (1H, s), 4.69 (2H, s), 7.03-7.08 (4H, m), 7.35- 
7.48 (5H, m), 7.54-7.58 (4H, m) 0 
15 ##f!|2 6 4-[[^^;K4-7xn;V-2-^7yj;V)75y]^^;W^>X7 

4- [ (4-7i^Jl/-2-f7 yjJW75;]^ *M —)V 

(1.0 g, 3.2 minol) (OifilWI' (40 mL) mmzr.M4fr?>tf> (4.0 g) £ 
JPA^fiT 3 B#TO#Ufc 0 3$e£^liU MSr^U* 

20 W^DYh^?^ (^^>/WX^;P=5:l) TfflHU $18 
(0.80 g, W 81*) 

'H NMR (CDC1 3 ) 63.10 (3H, s), 4.88 (2H, s), 6.75 (1H, s), 7.25-7.30 
(1H, m), 7.35-7.40 (2H, m), 7.51 (2H, d, J=8.0 Hz), 7. 83-7.88 (4H, m), 
25 10. 00 (1H, s) 0 

###12 7 (E) -3- [4-[ fJl' (4-7 xZJl/-2-f7 ^/U W 7 5 / ] / f ;W 7 

^brc^X.^)V^X^ymM^)V (0.81 g, 3.6mmol) Orh7tHD 
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75 > (10 mL) BWZ 60ft 7K^b±hU7A (0.14 g, 3.4 mmol) £Jn*_T 
30 ftmUW htc^k, 4- [ (4-7 x~;|/-2-^7 V* UJW75;]^ J-M ^ 
>X7^xtH (0.80 g, 2.6 mmol) 0fh7tHP77> (10 mL) ffim* 

(A^t>/Wx^=18:l) T»«U Wtmit^m (0.96 g, JR* 983!) 

l H NMR (CDC1 3 ) 51.33 (3H, t, J=7. 1 Hz), 3.08 (3H, s), 4.26 (2H, q, 
J=7.1 Hz), 4.80 (2H, s), 6.42 (1H, d, J=16.0Hz), 6.74 (1H, s), 7.25- 
10 7.39 (5H, 1), 7.50 (2H, d, J=8.2Hz), 7.67 (1H, d, J=16.0Hz), 7.86 
(2H, d, J=7.2 Hz) 0 

###|2 8 4-[[^^;K4-7x-;i/-2-^TV > U;P)T^7]^5 : -;H^>if> 
7°DA>^X^ 

(E) -3- [4- [ (4- 7 x n;U-2-=P7 7 U )V) 7 5 J ] ^ 7 x n;W 7 

15 n^>HX^ (0.60 g, 1.6 mmol), SftXy ^T^P^J (0.41 g, 3.2 
mmol) (DX^7-;i/ (25 mL) ^(C7K^k^7^^ h U 7 A (0.30 g, 8.0 

mmol) ^mxx^mr 2 P#p B m^bfco R^^TK^tn^, mm^jvrm 
yyj- (^D->/mm^jv=is-A) rmmis, mm^m (0.39 g , jr 

20. ^ 64K) £#fc 0 

'H NMR (CDClj) 61.23 (3H, t, J=7. 1 Hz), 2.60 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=8.0 Hz), 3.06 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (1H, s), 7.17 (2H, d, J=8. 0 Hz), 7.25-7.30 (3H, m), 7.35-7.40 (2H, 
25 m), 7.85-7.88 (2H, m) 0 

###)J2 9 4-[[^5 L ;K4-7x-;i/-2-^7yu;i/)75y]/^;i/]^>-tf> 
4 1 nm<Diift*m ^t, 4- 1 ^ (4-7 ^-jv-z-^t 7 u m 7 
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Sua 109-110 -c (B»x^;w-^+*>)^&iHSfli). 

'H NMR (CDC1 3 ) 52.66 (2H, t, J=7. 9 Hz) , 2.94 (2H, t, J=7. 9 Hz), 3.06 
(3H, s), 4.73 (2H, s), 6.71 (1H, s), 7.17 (2H, d, J=8. 0 Hz), 7.25-7.34 
5 (3H, m), 7.37 (2H, t, J=7. 8 Hz), 7.86 (2H, d, J=7. 2 Hz). 

###|3 0 4-[4-(7i-JM h^y)yx.y^^]^>PJV7JVa-)V 
###!]3 2 tW\Wi<Djjfe*m^T, 4-[4-(7iZJV^ h^»7i;^/]^ 

>X7)WtYfr%mmtt>&®*mco w 88% 0 

l H NMR (CDC 1 3 ) 51.60UH, s), 4.65 (2H, s), 5.05 (2H, s), 6.92-6.96 
10 (6H, m), 7.29-7.45 (7H, m) 0 

#%M3 1 2,3-i^k Hn-5-(7i^JM h=^»-lH-f >y"y-l-^> 

5-tHP+H>^7> (1.0 g, 6.2 mmolK ^>-J)V7 (0.65 g,. 
5.6 mmol) U :/^;M^7>7^ > (1.7 g, 8.4mmol) ©-xh^fcb'P 

77> (30 mL) mmzl,V -(7'SV%)V#~)V)W'V) V> (2.1 g, 8.4 

15 mmoi) sup*., i^«sit i6 mmt&\sit. zm&m 
=10:1) Tin, mmt^m (1.3 g, jr* 97%) «itx#t 

'H NMR (CDCI3) 5 2.67(2H, t, J=6. 1 Hz), 3.08 (2H, t, J=6. 1 Hz), 5.15 
(2H, s), 6.97 (2H, s), 7:30-7.45 (5H, m), 7.70 (1H, d, J=9. 1 Hz)„ 
20 ##0!|3 2 2,3-i?t HO-5-(7x^JW h*$/)-lH--f >^>-l-^-)l/ 
2,3-^t HD-5-(7xZJM h^»-lH~f yfy-\-^y (1.3 g, 5.46 
imol) ^rb7tH077> (20 mL) 45 £U^/-)U (10 mL) ©?It£Cjg 
*U 7mit*Vmi-hVV& (0.41 g, 11 mmol) *KuXt^ MT 2 R# 

25 mmmvtt. it§>'U*7 } jW7i7DTh^77^- (^*i*->/mx 
^;u=3:d tumu igtmik-sw a.i6 g, jr* 89*) &&&m*tLTmtco 

'H NMR (CDClj) 51.70 (1H, d, J=5.0Hz), 1.85-2.05 (1H, m), 2.40-2.55 
(1H, m), 2.70-2.85 (1H, m), 2.95-3.10 (1H, m), 5.05 (2H, s), 5.10-5.20 
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(1H, m), 6.85-6.87 (1H, i), 7.25-7.45 (6H, m) e 

###J3 3 2-(4-7'P ; E7x/^>')-2,3-> 5 t: Ha-lH--f >x> 

t>$tmik£m*mco »59L 

5 83-84 *C <gm.3L?)\r-*M 7 7°n fc^H-T^M BiNtl) . 

'H NMR (CDClg) (53.13 (1H, d, J=3.0Hz), 3.18 (1H, d, J=3.0Hz), 3.33 
(1H, d, J=6. 2 Hz), 3.39 (1H, d, J=6.2Hz), 5.09-5.15 (1H, m), 6.78 (2H, 
d, J=9.0Hz), 7.16-7.26 (4H, l), 7.37 (2H, d, J-9.0Hz)„ 
###13 4 <B)-3-[4-[(2,3-5?fc H □-1H--1' >x>-2--f jW^v'] 7x- 

io )V\-i-^u^ym^)^ 

2-(4-^D ; E7xy^>')-2 1 3-^k FD-1H— T>5 ? > (1.4 g, 4.7mmol) <7) 
N.N-^^MMTSF (4.7 mL) fcttfciSfflfcjc*?- h U *7A (1.0 g, 12 
mmol), TZVlVM^Jlr (0.86 mL, 9.5 mmol), fb^^T^^A 
^D'J H (2.0 g, 7.1 mmol) &&XffiWiyWJ* (31 mg, 0.14 mmol) £ 
15 JO*., 100 "Cl? 24 P#|HM*#bfc. EJfcra&MteBibfc«5jfiU 7K£Jtl*-> 

U aaESBWx^l^s^^SHtSitU, SBift^lb (0.96 

g, JRsfs 69*) 
M 11 5-1 1613. 

20 'H NMR (CDC1 3 ) (5 3.16 (1H, d, J=2.9Hz), 3.21 (1H, d, J=2.9Hz), 3.37 
(1H, d, J=6.4Hz), 3.43 (1H, d, J=6.4Hz), 3.80 (3H, s), 5.17-5.23 (1H, 
m), 6.31 (1H, d, J=16Hz), 6.91 (2H, d, J=9.0Hz), 7.17-7.27 (4H, m), 
7.47 (2H, d, J=9.0Hz), 7.65 (1H, d, J=16Hz)„ 
###13 5 (4-^h+->7i;*'»^Xfjl/ • 

25 Mh + ^>7xy-Jl/ (5.0 g, 40 mmol) <D NJ-^^^^J^T? H 
(50 mL) mmz 60* jjcjMb^HJSA (1.6 g, 40 mmol) &*ftT*T?flll*., 
ZO^mUWbtCo tniC7*DtBiif;|/ (7.4 g, 44 mmol) &m 
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- (A^>/BtXf^7:l) mmfc&M (8.0 g, IR* 9450 

5 'H NMR (CDC1,) 51.30 (3H, t, J=7. 1 Hz), 3.77 (3H, s), 4.26 (2H, q, 
J=7. 1 Hz), 4.57 (2H, s), 6.81-6.89 (4H, m). 
##^J3 6 (4-t FP+^7x;^-»ftfX^ 

(4-* h*is7x.;**s)Wnx?-)l (2.0 g, 9.5 mmol), Xjr>tt-)V 
(2.8 mL, 38 mmol) *J;I^ttfl57;U5-^A (5.1 g, 38 mmol) O^DD^ 
10 (20 mL) mWL&* *#TT 40 ^MUWUfc. Kfo%L%? □ D*;i/A £ 

x^;p— $m y7 , DWH-fM^BiSt, «a^4fe (1.4 g, W 

75*) 

15 123-124^0 

'H NMR (CDC1 3 ) (5 1.30 (3H, t, J=7. 1 Hz), 4.26 (2H, q, J=7. 1 Hz), 4.56 
(2H, s), 6.73-6.84 (4H, m). 

###J3 7 [4- (4-7 f ^ 7 1 / 4 y] Silf A 

(4-fc h*D^y7x; + y)Stlf;l/ (0.49 g, 2.5mmol)> 4-7x-)V7* 
20 ^7*D>H (0.59 g, 2.8 mmol), Ifc&flUtfA (0.69 g, 5.0 mmol) 

t^3^b*U^7A (30 mg, 0.50 mmol) O N.N-^^fMMT^H (5 mL) 
UMRSSirc 30 50 r T 3 P#Mafc#b&. »tt&*JET«* 

25 « (0- 62 g, JRJfr 76*) 

'H NMR (CDClj) 51.30 (3H, t, 1=7.1 Hz), 1.78-1.83 (4H, m), 2.66-2.71 
(2H, m), 3.90-3.94 (2H, m), 4.26 (2H, q, J=7. 1 Hz), 4.56 (2H, s), 
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6.79-6.87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m). 
##0)J3 8 [4-(4-7i^h^'»7x/^v]SBS 

[4-(4-7i-;i/^ (0.59 g, 1.8miol)> * 

m^U^^A-TKfDtl (0.15 g, 3.6mmolK fh7bFD77> (5 mL), * 
5 (1 mL) ^ck^VK (3 DiL) M<&tl£^« 48 PfP^M^Ufec IN 

^SfS^HU mmik&y>) (0.48 g, JRsp 89S!) 
Rk& 116-117*0. 

10 'H NMR (CDC1,) <5 1.78-1.82 (4H, m), 2.66-2.71 (2H, m), 3. 90-3. 94 (2H, 
m), 4.62 (2H, s), 6.81-6.88 (4H, m), 7.16-7.21 (3H, m), 7.27-7.31 (2H, 
m) 0 

##^J3 9 [(4-* h*'>7x=;Wft]|»l3 1 ;l' 
Mf+m7x;-JI/ (15 g, 0.11 mol), hUX^;i/T5> (28 mL, 
15 0.20 mol) ^3J:^T-h^t h*D77> (150 mL) t) yntSIl 

^ (21 g, 0.13 mol) mMnS-mMWLfco X9/-)V (10 mL) 

Till, »^>lJ^M7A^D7h^77^- (A+U->/l8lf 
;P=10:1) T»«U SH^tl (22 g, W 92$) 

20 

'H NMR (CDC1,) 51.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 3.79 (3H, s), 
4.14 (2H, q, 1=7.1 Hz), 6.83 (2H, d, J=8.8Hz), 7.42 (2H, d, J=8.8Hz) 0 
##0»J 4 0 [(4-h. FD^->7x SHilX^W 

25 frz&Bit&m&wt. w 91%. 

. 'H NMR (CDCI3) 61.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 4.14 (2H, q, 
1=7.1 Hz), 6.76 (2H, d, J=8.8Hz), 7.37 (2H, d, J=8.8Hz)„ 
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#%0IJ4 1 [[4-(4-7i-J^h^'»7i^]?t]||lfJl/ 

##fa3 7 tmrnoumzm^T, [(4-t FD+^7x-jwft]iix5 : 

5 'H NMR (CDCI 3 ) (51.22 (3H, t, J=7. 1 Hz)., 1.76-1.84 (4H, m), 2.66-2.71 
(2H, m), 3.50 (2H, s), 3.93-3. 97 (2H, m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H, m), 7.26-7.29 (2H, m), 7.39 (2H, d, 
J=8.8 Hz)„ 

#%0)J4 2 [[4-(4-7xn;i/7>^rv-)7x^;H^^]M 

io ##$i3 8 tmm<Djjm*m^T, m-^-y^)Wv^y)y^)V]^ 
73. 5-74. st: (mmx9-jv^^nm^)o 

'H NMR (CDC1 3 ) 6 1.76-1. 82 (4H, m), 2.66-2.71 (2H, m), 3.55 (2H, s), 
3.93-3. 97 (2H, m), 6.83 (2H, d, J=8.8Hz), 7.16-7.21 (3H, m), 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8. 8 Hz) 0 

#%0iJ4 3 4-[(2,3-v ? bH0-lH--r>x>-2-'l';W^^r->]^>-lf>7 0 P/1 

(E) -3- [4- [ (2, Z-9 k FP-lH—f >x >-2-< )V) ^ 7 x -2-7 U < 
>m^)V (0.76 g, 2.6mmol), fh7th'D77> (10 mL), 
20 (5 mL) %>&l$ 10% nvi>^h.W<M (50% ^7fc,&, 0.10 g) (DM^^m 

isMifjk-^y-jw^^iu mmfc&m (o.ss g , » 

89%) £#fc 0 
25 MA 73-74 °C 0 

'H NMR (CDC1 3 ) 52.60 (2H, t, J=7. 9 Hz), 2.90 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2 Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6. 3 Hz), 

3.38 (1H, d, 1=6.3 Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
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7.12 (2H, d, J=6.6 Hz), 7.17-7.25 (4H, n). 

44 4- [ (2, 3-5? k b* D - 1 H--f > x >-2-< ; W ^4 ->] ^ >if > ^ D /I 

>^ 

##fl|3 8iR*C5*fe*fflV»T, 4-[(2,3-5^t FD-lH-^>x>-2-<;l/) 
5 ^^5>]^>-tf>7 P OA°>^^5 1 ;^e>^^t:^^#7 t Co W 90X. 

ma 138-139*0 mmx^v— ^-rv^Pif^x— r^fefusft). 

'H NMR (CDC1 3 ) 5 2.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7. 9 Hz), 3.13 
(1H, d, J=3.2Hz), 3.19 (1H, d, J=3. 2 Hz), 3.33 (1H, d, J=6.3Hz), 
3.38 (1H, d, J=6.3Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8. 6 Hz), 
10 7.12 (2H, d, J=6.6 Hz), 7.16-7.25 (4H, m). 

#%#]4 5 4-[(4-75 ; ^ ->]^>f >^PA>»^^ 

4-[(4-- h D 7x^;W ^ h >/D/1>SS^f)I/ (0.55 g, 1.67 

MOl), ^btfXTX(III) (0.79 g, 2.5 mmol) <D**;-)V (30 mL) Wk 
^KSttetf^^HJOA (0,51 g, 13 mmol) &Jq*., 2 ^ 

(0.13 g, JR$ 25*) *»*ilT#fc. 
'H NMR (CDC1 3 ) (5 2. 59 (2H, t, 1=8.0 Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
20 (5H, br s), 4.90 (2H, s), 6.69 (2H, d, J=8. 6 Hz), 6.89 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8.3Hz), 7.21 (2H, d, J=8.3Hz) 0 

###1 1 tmuvfifezm^T, 4-t HD^w^D/^t^^i/t 
•fy?uy-2-*? ;-)i/fr*>mm<t&w*mco » 83*, 

25 M 111-112 *c mm^)V— 5MV:rnif;i/X-x;i^£^li). 

'H NMR (CDCI3) 5 2.60 (2H, t, J=7. 4 Hz), 2.90 (2H, t, J=7.4Hz), 3.86 
(3H, s), 5.21 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.47-7. 55 (3H, m), 7.82-7.88 (4H, m)„ 
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3 8 1 muo^m V>T, 4- ("T" 7 ^ 1/ >-2-< ;M h * -» ^ 
>7 0 DA'>m^^;V^?»S^b^S#fe. W 96*. 

173-174 <c i>-r v7atf;i/x— r;i//?)^S^) „ 

5 'H NMR (CDC1 3 ) (52.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J =8. 6 Hz), 7.47-7.55 (3H, 
m), 7.82-7.88 (4H, m)„ 

##?!|4 8 4-(^-7^i/>-i--r;i/^ h^rzy)^>^>yu/\ym^)V 

'H NMR (CDC1 3 ) 52.62 (2H, t, J=7.4 Hz), 2.92 (2H, t, J=7. 4 Hz), 3.68 
(3H, s), 5.47 (2H, s), 6. 98 (2H, d, J=8. 6 Hz), 6.99 (2H, d, J=8.6 Hz), 
7.44-7.60 (4H, m), 7. 84-7. 91 . (2H, m), 8.03-8.06 (1H, m) 0 
15 ###14 9 i-(i~y^U>-l-^)V^ b*is)^>l£>7°Urt>m. 

##^d3 8 tmm<Djjm*%^T, 4-(:h7^i/>-w;M h^»^>-t£ 
yya/^ym^^jv^^mit^^nrz. w si*. ■ 
M 105-106 v (itif^y-f v tf;i/x-f;^ ^s^i) . 

'H NMR (CDCI3) (5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.44 
20 (2H, s), 6.97 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.42-7.58 (4H, 
m), 7.82-7.90 (2H, m), 8.01-8.05 (1H, m) 0 
###J 5 0 1H--T > H ? / ~)V 

-f >^-JV-2-tlM>m (2.0 g, 12 mmolh N.N-^^^MMTS F 
(10 mL), f h7tFD77> (20mL) Uii^'N-k FO + ^Cltt<i-f 5 F 
25 (1.5 g, 13 mraol) (DM&mz l-X5 L ^-3-(3-v^^PT5 J 7°U 

$ F&Bttt (2.9 g> 15 mmol) £JQ?L MT-lM^Ufco 0. 5 M $ 

»U mmbtco »fh7bFo77> (20 mL), fF7kFng7t7- 
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HJ^A (1.9 g, 50 mmol) ^K^TTjP^fe^ |1T 6 RflM^bfco 

o.5 m zxymymwizinz, mm^^rmiavrc^ mymnw*^? 

^>/iHXfJh5:l) TfJRMSU Mfl^£t#fc<, JR* 56*. ■ 
5 Mti 73. 5-74. 4 "C (MX-P)P— >V V 7°U If^X-fJW^M) . 
'H NMR (CDC1 3 ) 51.79 (1H, br s), 4.83 (2H, s), 6.41 (1H, s), 7.07- 
7.13 (1H, m), 7.16-7.21 (1H, m), 7.34 (1H, d, J=8. 3 Hz), 7.58 (1H, d, 
J=7.9 Hz), 8.33 (1H, br s)„ 

##0iJ5 1 4-[(3-yo ; E7xr.;i/)^ h^->]^>if>ynA°>m^^;i/ 

10 ##0111 tmM<D-jj&%m^T, 4-t Fa^>^>if>7°n/\°>g?^;i/£ 

z-^u^yv)V7)^u-)Vip^mi^m^B^m%thxwco w 68%« 

l H NMR (CDCI3) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.00 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8.6Hz), 
7.21-7.27 (1H, m), 7.34 (1H, d, J=7.5Hz), 7.45 (1H, d, J=7.8Hz), 
15 7.59 (1H, s) 0 

##f!l5 2 4-[(3-^P^E7xr:;i')^ v^y^y^y^unym 

^unym^)Vt)^^Mit^m^%fz a w& 43*0 
iM97-98 v, (v<yyatf;i/x-x^— ^^yfr^nmBd* 

20 'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7. 8 Hz), 2.91 (2H, t, J=7.8Hz), 5.01 
(2H, s), 6.89 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 7.22-7.27 (1H, 
m), 7.34 OH, d, J=7.6Hz), 7.45 (1H, d, J=7.8Hz), 7.59 (1H, s) D 

###05 3 4-[(2,3-i/k ^u^yvy y y~z-i )V)^^y]^y-^yy°an 
ym^^)v 

25 Z-V^yjy (0.50 g, 3.7 mmol) <DJL$J-)U (20 mL) ^fcxh^t 
HDS^^^bU^A (0.28 g, 7.5 mmol) SriJP*., M*C 1 mmMWVtz, 

o.sMfemi (10 mu *m&TMu~c 10 ftmmwvtz&, mm-kw^n 
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SfcTh^i FP79> (10 mL), 4-t Yu^iy^y^.y^unym^)V 
(0.46 g> 2.6 mmol), hU7i-M77^> (0. 98 g, 3. 8 mmol)&<J:t/7 
V^#;i/#>B£^X3\>P (0.91 mL, 4.7 mmol) £jjp*., gi&T 2 R^TO^L 

=20:1) thisju mmit^^mrco w nx. 

l H NMR (CDC 1 3 ) (52.61 (2H, t, J=8. 0 Hz), 2.91 (2H, t, J=8.0Hz), 3.67 
(3H, s), 4.58-4.70 (2H, m), 5.85-5.88 (1H, m) , 6.85 (2H, d„ J=8. 6 Hz), 
10 6.91-6.96 (2H, m), 7.14 (2H, d, J=8. 6 Hz), 7.25-7. 33 (1H, m), 7.38- 
7.40 OH, m). 

5 4 4- [ (2, 3-S> k H D ^ > '/y 7 >-3--T )V) ^ ^ >if > -f P A° 

>m 

15 **is]^y^>7un>m*^)Vfr*mm^m*mz.o w 60*0 
m 106-107 °c mm^)v— ^vyptf^x-^i/^ssiig^o 

•H NMR (CDC1 3 ) <5 2. 67 (2H, t, J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 4.59- 
4.71 (2H, m), 5.86-5.89 (1H, m), 6.85 (2H, d, J=8. 6 Hz), 6.91-6.96 (2H, 
m), 7.15 (2H, d, J=8.6Hz), 7.26-7.33 (1H, m), 7.38-7.40 (1H, m) 0 

20 ###J 5 5 4-[[3-(3-^xn;i/)7x-;i/]^ Y^^o^y^unym.^ 

)V 

4-[(3-7*Dt7x^)^h^y]^>t*>7'0/1>^5 l JV (0.96 g, 2.8 
mmol), EX(tf-^3^ h)^^o> (0.77 g, 3.0 mmol), ItM^U^A (0.81 
g, 8.3 mmol) ^N,N-y7fMM75 F (30 mL) fciS#U 7^rf>B 
25 Mbfc^, l,l , -tf^(^7xn;i/7^X7^y)7xPir>>?^PDA 0 5> ? ^ 
A (II) (0.067 g, 0.083 mmoO^iPAfCc SJ^^TJU^if B^T 80 "CT 
-«P!f*b7c 0 £j«£i$£P^ SJMC 3-yom7x> (0.43 g, 2.6 
mmol), l.l' -h'X(y7x^7^77^y)7xDt>y^DP^7^A 
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(II) (0.067 0.083 mmol)> 2 MHE$m* h t) 7 A*HfH (6.9 mL. 14 

5 &]Ht£4& (0.21 g, W 2230 ft«Mftto£LT#fc. 

'H NMR (CDC1 S ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.89-6.94 (2H, m), 7.10-7.14 (2H, m), 7.33-7.44 
(4H, m), 7.47 (1H, t, J=2.2 Hz), 7.55 (1H, dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(1H, s), 

10 ###15 6 4-[[3-(3-fI-Jl/)7i^]^ h^XK>-t:>:/n^>m 

##fij4 tnmo^m^m^x, 4- [ [3- o-^xx; w 7 x x;w ^ i^i/K 

>if>7*D/t>K*WW&>££fflfls£&ft#;fc. W 33X. 

j&ft 153.0-153.5 "c (^-rvyotf;ux-x;p— AW^WSI). 

l H NMR (CDCI3) 52.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.08 
15 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.33-7.47 (5H, 
m), 7.55 (1H, dt, J=7.5Hz, 1.5 Hz), 7.65 (1H, s) 0 

5 7 4-[[3-[[5-(hU7JVtD/ WW -2- tf U x;W v] 7 x ~ 

ilD^OTjfe^^^T, 4-t FD^:>^>-t?>7'DA'>l^Wl/£ 
20 3- [ [5- ( h U 7 M U * WW -2- tf U 5>x JW 5/] ^ > i?)VT)Vu -)Vfr <b 
*fiMfc&*ft**fc. W 89«„ 

l H NMR (CDClj) (5 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.07 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.01 (1H, d, J=8. 7 Hz), 
25 7.09-7.13 (3H, m), 7.23 (1H, br s), 7.31 (1H, d, J=7. 6 Hz), 7.44 (1H, 
t, J=7.9Hz), 7.90 (1H, dd, J=8.7Hz, 2.4 Hz), 8.44 (1H, br s)„ 
###1 5 8 4- [ [3- [ [5- (h'J7^D^ W W -2- tf U vX;W ^ >>] 7 x X 
h^^]^>i?>7°PA>i? 
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##0!|4 tm<Dl5$*m^T, 4-[[3-[[5-(bU7;i^P^;i/)-2-t!U 
5> - ;>] *>] 7 x XJH ^ h * v] ^ >if > 7° P A° >®£ ;* & t> 

£#7c 0 W 28% 0 

112-113 t: (^y^DH^x-T-^—^W^e^^o 

5 'H NMR (CDC1 3 ) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.07 . 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.01 (1H, d, J=8.7Hz), 7.09-7.17 (3H, 
m), 7.24 (1H, br s), 7.31 (1H, d, J=9.2 Hz), 7.44 (1H, t, J=7. 9 Hz), 
7.90 (1H, dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (1H, m) 0 
###15 9 4-[[3-(2-^x-;i/)7xn;H^ b^v]^>if>7aA°>i?^^ 
10 )V 

'H NMR (CDC1 3 ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.06-7.14 (3H, m), 7.28 
15 (1H, dd, J=5.1 Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (1H, dt, J=7.4 Hz, 
1.6 Hz), 7.66 (1H, s) 0 

##0iJ6 0 4-[[3-(2 : fIZJW7x-Jl/]^ h^>M>-tf>7°a/\°>m 

##^ij4 tmm<Djjm%m^r, 4-[[3-(2-^x-;i/)7xx;w^ h*>/K 
20 M& 127-128 *c (wmx?)]r-^*v>frt>nmft). 

'H NMR (CDC1 3 ) (5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.07 
(2H, s)-, 6.93 (2H, d, J=8.6 Hz), 7.08 (1H, dd, J=4. 5 Hz, 3.5 Hz), 
7. 14 (2H, d, J=8.6 Hz), 7.27-7.41 (4H, m), 7.57 (1H, dt, J=7. 4 Hz, 1.6 
Hz), 7.66 (1H, s) 0 

25 ##006 1 4-[[3-(2-tfU$^x;U)7a:X;H^ h^>/]^>if>7°OA°>^ 

4-[(3-^0 ; E7x^W^>^y]^>t*>7 0 PA>^^5 1 ^ (0.70 g, 2.0 
mmolK k'XCtf^n^ b)v^O> (0. 56 g, 2.2mmolK WW.fi U 7A (0.59 
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g, 6.0mmol) ft N.N-y^f^MTS H (20 mL) 7)V3>m 

A (II) (0.049 g, 0.060 mmol)ftin*.&. Sl&^ft7;V^>#H^T 80 tT 

5 tttB^ft?^ S^^iifcLfc. ^fth;UX>-^<^/-;i/-7j< (5:1:1, 
35 mL) lc»#U Ut»^-hU^A (0.64 g, 6.0 mmol) ftJnA, T)V3>M 
mhtz'&, rh7^HJ7x-MX7^>A7^A (0.12 g, 0.10 
mmol) ftiqfcfc. SlS*ft7;p^>*HftTTf-lftJlPl»a*bfc. KJKifcftft 

10 fc. ^I^>'J*^7A^07h^77^- (^-t^/Mx^ 
=5:1) T?«f«L, mm<k&® (0.13 g, JRJjs 1630 ft*fiift«*t bT#fc. 
'H NMR (CDC1,) 52.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.92-6. 94 (2H, m), 7.09-7.13 (2H, m), 7.17-7.20 
(1H, m), 7.41-7.86 (2H, m), 8.41 (1H, dt, J=7. 6 Hz, 1.6 Hz), 8.42-8.52 

15 (1H, m), 8.80 (2H, d, 4.8 Hz). 

##01J6 2 4-[[3-(2-tfU$^x;W7xX;W^ h^v]^>if>^DA°>m 

: s^>v>7uft>m*?)\'frbmki\i&m*nrc 0 jr* 26*. 

M 152-153 "C (WKX^k-^^^SHISft). 
20 'H NMR (CDClj) (5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, I, J=7.9Hz), 5.14 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.22 (1H, t, 
J=4.9Hz), 7.49-7.60 (2H, m), 8.40 (1H, d, J=7.6Hz), 8.50 (1H, s), 
8.83 (2H, d, J=4.8 Hz). 

##096 3 4-[[3-(2-trU5>x;W7xx;W* h^^]^>if>7°DA 0 >m/ 

25 

4-[(3-7nt7x-JW^ h**s]1>'H>'7un>Wt*7-)V (0.70 g> 2.0 
mmol), 2-tf VWVVVtrfrZX (0.60 g, 2.4 mmol) SN.N-^^fM^ 
(15 mL) fc**U 7;l^>«&Lfc^> ^Dnk'7b'J7x- 
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WX7^ >/^^<7A(II) (0.10 g, 0.070 mmol) ZtiUtto R^StT^ 

jvumvtc m&m&m, win^. ^^u^i^a^d 

Vh^77^- (^9->/Mx^;l/=5:l) T*f§gU mMit^m (0.24 g, 

5 jr* 35*) *m&mmtLT®ft B 

'H NMR (CDC1 3 ) <5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8.6Hz), 
7.22-7.27 (1H, m), 7.46-7.51 (2H, m), 7.73-7.79 (2H, m), 7.93 (1H, dt, 
J=l. 8 Hz, 5.0 Hz), 8.07 (1H, s), 8.70 (1H, dt, J=4. 7 Hz, 1.4 Hz) „ 
10 ###16 4 4-[[3-(2-t!U^;W7x-;H^ h^v]^>-tf>7 P DA°>^ 

###j4 tmuo^mzm^T, 4-[[3-(2-if j^-^y^-M^ h*~>] 

Mti 160-161 x: WxfJV-A+t>^6^i). 
l H NMR (CDCI3) 62.63 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.12 
15 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7. 24-7.29 (1H, 
m), 7.46-7.52 (2H, m), 7.71-7.81 (2H, m), 7.87-7.91 (1H, m), 8.05 (1H, 
s), 8.72-8.75 (1H, m). 

##0j|6 5 4-[[3-(2-t7fjW7x-iW^ h^>]^>-tf >7°D/1>i?^ 
)V 

20 2£|W|#©7j&£ffl^T, 2-^ 7 5F;i/tf P >Mfr S mMit^ £ 6 

'H NMR (CDCl 3 ) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5. 13 (2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, 1=8. 6 Hz), 
7.42-7. 53 (4H, m), 7.68 (1H, dt, J=7.4Hz, 1.5 Hz), 7.73-7.80 (2H, m), 
25 7.85-7. 93 (3H, m), 8.05 (1H, br s) 0 

##0J6 6 4-[[3-(2-^-7^;W7xr:;i/]^ h^y]^>if>7 , DA>IS 
Pmt4tmm<Dj5fe*m^T, 4-[[3-(2-t7^W7xrjH/h^y]/< 
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MA 134-135 "C (KHlfJKA^1t>l5^II^I). 
'H NMR (CDC1 3 ) 62.65 (2H, t, 1=7.9 Hz), 2.91 (2H, t, J=7.9Hz), 5.13 
(2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 7.43-7.53 (4H, 
m) ( 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, J=8.6Hz, 1.8 Hz), 
5 7. 78 (1H, s), 7.85-7. 93 (3H, m), 8.05 (1H, br s) 0 

##f!l6 7 4-[[3-(5-lfU5^;P)7xz:;W^ h^->]^>if>^OA°>^ 
4-[(3-^Dt7x^)^h^y]^>€>^DA>t^fjV (0.70 g, 2.0 
mmol), Vision yh)i?# a > (0.56 g> 2.2mmolh SI^'J^A (0.59 
g, 6.0 mmol) £ N,N-^^fMM75H (20 mL) fc##U 7)V3>W 
10 Wkhtdfc. U'-t , X(^7x^;V7t77^;)7xDt>^DD/^> ! ') 
A (I I) (0.049 g, 0.060 mmol) *t\\Xtz, TOI^^7;P=f>#ffl^T 80 t) 

35 mL) fcfcfcU KK^HJtfA (0.64 g> 6.0 mmol) £Jn*.> 7JP:J>fi 
15 ^bfc^, fb7^7hU7x^770/^^7A (0.12 g, 0.10 

mmoo ^jp^feo Kmm*7)\s3>mmmT^--m[\mm$<iLtco 

fh7t HD7^>— ^>*&fl^b, (0.94 g, 

20 1458) 

iM 166-167 13. 

'H NMR (CDCl 3 +DMSO-d 6 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 
Hz), 5.13 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6 Hz), 
7.54 (3H, s), 7.65 (1H, s), 8.96 (2H, s), 9.21 (1H, s). 
25 ###16 8 5, 6-2>h h*P-4H->7P^>^M5 1 X>-4-^-> 

N,N-^pWi/77 U;U75 F (6.6 g, 71 mmol) ©^nai^> (400 
ml) JSJKKl&ftT* h'J7;i/^P^^>X;i'4N>^«ti (20 g, 71 mmol) 
<Di?>7UUX?> (50 mL) S«Wo<DtlTlL MiC^7x> 
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(6.0 g, 71 mmol) ®^Dni^> (50 mL) m$L%:tUX, 15 H$fg\WkWi 

n7h^7^- KW>/ilifJl/=9:l 4:1) TfftSIU HH-fb 
5 £#J (3.8 g, im 39*) ^SW*<hLT#fco 

l H NMR (CDClj) <?3.00 (2H, t, J=4.7Hz), 3.19 (2H, t, J=4.7Hz), 7.15 
(1H, d, J=5.1 Hz), 7.31 (1H, d, J=5. 1 Hz), 

9 4-k Ho^^>if>^DA°>T5 H 

4- tHo^^>f>yD^>i^fJV (1.5 g, 8.3 mmol) \Z 25* 7> ; E 
10 ~77K (30 mL) £JP;l> 15 llf KJfcf&Kffit^AnA, 

t>^5»t, SHit^t/ (0.43 g, W 31*) 

l H NMR (CDClj) 62.49 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.65 
(1H, s), 5.25 (2H, br s), 6.76 (2H, d, J=8. 5 Hz), 7.08 (2H, d, J=8. 5 
15 Hz). 

###J7 0 4-[(5-?PP-2,3-^t FD-lH-<>x>-W;P) ^>1f 

##M3 2 tmm<Dij&z%^T, 5-^pp-i--r>yy 5-^pp- 

2,3-^t FP-lH-f >x>-l-:t- ;P^#fCo £n£#%m 
20 ffi^T 4-fc HP^^>-tf>yPA°>75 FtHSf^*^ *)B^'&«I*#fc. 

158-159 -C (||IfJV-A^>ii^S^|) 0 

•H NMR (CDC1 3 ) 62.21 (1H, m), 2.49-2.61 (3H, m), 2.83-2.96 (3H, ra), 

3.11 (1H, m), 5.36 (2H, br s), 5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.91 
25 (2H, d, J=8.6Hz), 7.14-7.33 (5H, m) 0 

mmn 1 5-[[4-([i,r-e7x-;w-3-<;Mh*'»7x-jn/fjn- 

5- [(4-t FD^^7i^W/fJW-2,4-f7 , ;U^>i ? t> (0.30 g> 1.3 
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mmol) <D5?*?')VZ)V'fc* 9 s\ s (20 mL) fcjfcfc 3-(£ uu^)l) tf7iX;V 
(0.26 g, 1.3 mmol) 60* 7k*flrt-hU£A (0.11 g> 2.6 mnol)&ia 

seisin: i mm, 50 1: usei: 1 mmmfthtz. ejsweiczks 
saMfe-^* (1.3 g, « 96*) 

M& 109-111 «c (v?x^;i/x-x;P— *\tt>frt>nwsd. 

'H NMR (CDCI3) (53.11 (1H, dd, 1=9.4 Hz, 14.1 Hz), 3.46 (1H, dd, J=3. 9 
Hz, 14.1 Hz), 4.80 (1H, dd, J=3. 9 Hz, 9.4 Hz), 5.11 (2H, s), 6.95 (2H, 
10 d, J=8.7 Hz), 7.16 (2H, d, J=8.7Hz), 7. 30-7.65 (9H, m), 7.99 (1H, s) . 
###J7 2 5-[[4-[(3-7i;+^7x-;0^h*'>]7i-;W^fM- 

U5»$>:*>fc i-(^DD^^;W-3-7x/.^v^>-tf>^e,M4fc^^# 
15 fco W 23% 0 

M& 101-102 "C (v^X^X-t-^— ^+U->^6WIS*). 

'H NMR (CDCI3) 5 3.10 (1H, dd, 1=9. 5 Hz, 14.2 Hz), 3.45 (1H, dd, J=3. 8 

Hz, 14.2 Hz), 4.50 (1H, dd, J=3. 8 Hz, 9.5 Hz), 5.01 (2H, s), 6.89-7.19 

(10H, m), 7.31-7.36 (3H, m), 8.25 (1H, s). 
20 »J7 3 4-[(5-#On-2,3-5?fc HO-IH— f >x>-l--f;W^'>]^>if 

2, 3-5? t KD-iH-r jr-)v*mc 0 i £noii©7j&£ 

RUT 4-h Hd^ y^>f>7nA>r K ijjl,i^$f , 
25 fc. 5-^DD-l--r>^y>^e.©lR¥ 59% 0 

RS!£ 97-98 (5>X5\>WX-x;k- A*+J->fr €>f9ftri&) . 

'H NMR (CDClj) 5 2.24 (1H, m), 2.49-2.63 (3H, m), 2.85-2.95 (3H, m), 

3.12 (1H, m), 5.69 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 Hz), 
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7.18 (2H, d, J=8.6 Hz), 7.22-7.34 (3H, m), 

##0IJ7 4 4-[(5-^OP-2 > 3-vhh*D-lH-r>7 i >-l-^Jl/)^'>]-N-U 

4-[(5-£ P D-2, 3-^b F D-1H--T >x>-l--T ^>-fe*>7°n A°> 
5 m (0.3 g, 0.95 mmol) O^DD^^> (10 mL) HHftfc, tpyZJl-fcy 
75 K (90 rag, 0.95 mmol), N, / U v> (0.12 g, 0.95 

mmol) &J;t* l-I^V-3-(3-^/^75 / ^D 1^;V) 5 FMI 

(0.17 mL, 0.95 mmol) ^j&P^., Hfrtl^MT 15 flf FflMf #Lfco S^lC 

10 &m (0. 10 g, iRsp 30%) £#fc 0 

140-141 1: mmz-^fr— s\*n->ft*>mffiik)o 

'H NMR (CDC1 3 ) 5 2.22 (1H, m),.2.54 (1H, m), 2.62 (2H, d, J=7.4Hz), 
2. 85-2.98 (3H, m), 3.10 (1H, m), 3.25 (3H, s), 5.68 (1H, dd, 1=4.3 Hz, 
6.6 Hz), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.19-7.34 (3H, 
15 m), 7.67 (1H, br s). 

###!)7 5 N-[3-[4-[(5-^DD-2,3-^fc HP-1H-- f >^>-l-<;i/)^>-] 

4-[(5-^ □ d-2, F a-iH-r y^y-x-i )V)^y\ ^>if y-funy 

XMJ;i/ (0.50 g, 1.7 mmol) ©rh7tFD77> (25 mL) 
20 T, 7K*{bU^^A7;i/5n^7A (77 mg, 2.0 mmol) £DnA, 3 B# 

MJBEMtrco #^nfc?ft»^tfU^> (20 mL) MLfct, 

(0.18 mL, 0.95 mmol) £in*, *g£t)£^T 3 BfTO^bfco Hj£«7k 

25 ^iJ^>*7A^OYb^77^- (@£MX5^) T?*MBIU 
(0.11 g, JR* 18%) &mco 

M& 111-112 1: (i7x^;ux-x;i/^e>HJg^). 

'H NMR (CDClj) 51.85 (2H, m), 1.95 (3H, s), 2.24 (1H, m), 2.50-2.64 
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(3H, m), 2.90 (1H, m), 3.12 (1H, m), 3.28 (2H, dt, J=6. 6 Hz, 6.7 Hz), 
5.40 (1H, br s), 5.68 (1H, t, J=4. 6 Hz), 6.90 (2H, d, J=8.4Hz), 7.11 
(2H, d, J=8.4 Hz), 7. 19-7.34 (3H, i), 

#%$!7 6 N-[3-[4-[(5-^OP-2,3-^bHO-lH-r>f ? >-l-^;P)^^r->] 

5 7x-;W7d£;w*^>x;^>75 f 

4- [ (5-^7 p P-2, 3-^t F n-lH-< yfy-l^M ^>if >7D A°> 

-hU;U (1.0 g, 3.4 mmol) Orh7t:Fn77> (50 mL) mWz, 3j<&T, 
7m^V^A7)V5.~ry^ (0.16 g> 4.1 mmol) £2)1]*., ^fe^KWe 

io tz'&, mmmmbrco n^ntcmn^^oa^jvA (20 mo 

JilOftbfco iin}lhUX^;U75> (0.47 mL, 3.4 mmol) &J;0^^>;Ul' 
^rMO'J F (0.36 mL, 3.4 mmol) ^l^&*^TT 3 PfP« 

15 ;p=7:3) t?*h«u ^.mt^m (0.15 g , w u%) zm^ 

m& 89-90 (yl^JH-TJW^SMI). 

'H NMR (CDC1 3 ) 5 1.89 (2H, m), 2.24 (1H, m), 2.55 (1H, m), 2.66 (2H, t, 
; J=7.4Hz), 2.90 (1H, m), 2.94 (3H, s), 3.07-3.19 (3H, m), 4.29 (1H, 
br), 5.67 (1H, dd, J=4.4 Hz, 6.5 Hz), 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, 
20 d, J=8. 6 Hz), 7.19-7.34 (3H, m)„ 

###J7 7 2,3-i^t: FP-2,2-v^^;V-lH--f >x>-l-^> 

60fc TK^b^-FU^A (2.7 g, 68 mmol) O l,2-^^h^->X^> (30 
mL) mmz \--i>yj> (3.0 g, 23 mmol) £®o < 0 tmXTc a 
^MT 10 frfflMWl<fc.'&, 3iy<t*^)V (5.7 ml, 91 mmol) Jn^, 

25 *muT* i mrmftvrz. s«ic7J<&jpa, mm^jwrntiivtzc mm 

(Mr+h» T*t§!>U mm<t^ (4.0 g, JR* 99*) £#fc 0 
'H NMR (CDC1 3 ) 61.24 (6H, s), 3.01 (2H, s), 7. 35-7.44 (2H, m), 7.59 
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(1H, dt, J=1.2Hz, 7.6 Hz), 7.76 (1H, d, J=7.8Hz)„ 

###iJ7 8 [4-([l,l'-f7iZJH-3^JM h^y)7i;^]Si/fJ|/ 

[l,l , -lf7x^;W-3-^^y-J^&^S^«*S'fit&*tbT#fc. W 
5 42%, 

'H NMR (CDC1,) (5 3. 80 (3H, s), 4.59 (2H, s), 5.08 (2H, s), 6.86 (2H, d, 
J=9. 2 Hz), 6.94 (2H, d, J=9.2Hz), 7.33-7.64 (9H, m), 
#%09 7 9 [4-([l,l'-f7x^]-3-fJW h*'»7x;*'>]ffil 
##m£E8®;£fc£ffiV>T, [4-([l.l'-lf7xr:;W-3-f;M h**» 
10 7x;^'>]B»^fM6ai^*^fc. » 88% 0 

M 132-133 X: &3L3 L )\'2L-7')l— 'V^U"^ SWISH). 

'H NMR (CDC 1 3 ) (5 4. 63 (2H, s), 5.08 (2H, s), 6.88 (2H, d, J=9.3Hz), 

6.95 (2H, d, J=9.3Hz), 7.31-7.64 (9H, m)„ 

###]8 0 2-[4-([l,l'-k*7i-;W^JWh^y)7x/^>]-2-^f- 

15 )Vfvm>m^)V 

a /1 >i?x^;v t [1 , 1 ' - tf 7 x-;W -3-* ^ y g ^jgfc£«r 
ft* 65X. 

20 'H NMR (CDC1,) (51.27 (3H, t, 1=7.1 Hz), 1.54 (6H, s), 4.24 (2H, q, 
J=7. 1 Hz), 5.06 (2H, s), 6.86 (4H, m), 7. 30-7.47 (5H, m), 7.53-7.64 
(4H, m). 

###18 1 2-[4-([l,l'-lf7x-JV]-3-'f;Mb+y)7x/^y]-2-^5 : 

25 ##«4tW«l©^StftfflV>T, 2-[4-([l,l'-k'7xZJW-3-<;Wh^ 
v)7xy^r^]-2-^^;i/7°nA o >Kx^;i/^e»S0^t/^#rc o ft* 93% 0 
Skj^ 114-115 t: (v>x3Ml/X~ r;u— ^^^sw^H). 
'H NMR (CDC1,) (51.55 (6H, s), 5.08 (2H, s), 6.92 (4H, m), 7.31-7.45 
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(5H, m), 7.54-7.64 (4H, m) 0 

#%#!|8 2 [4-[(3-7x7^y7x-JW^b + y]7x/^^]»^ 
###ll tmM(Dljfe*m^T, a-kFD + y7i;^y)i^^t 
(3-7x;^y7x-J|/)/^/-M^ HI! & 6 tUTifc. 1R 
5 ^ 47%„ 

'H NMR (CDC1 3 ) (5 3.80 (3H, s), 4.58 (2H, s), 4.98 (2H, s), 6.86 (4H, 
m), 6.90-7.18 (6H, m), 7.30-7. 36 (3H, m). 
IW!|8 3 [4-[ (3-7 x ; +y 7 x-;i/) ^ h + y] 7 x ; + y] W 
###H£|W)tlCD#&£fflV>T, [4-[(3-7x/^y7xZj|/)^b^y]7 

ma H5-U6 *c mmx^)v— s\*v>fr£>mmM>)o 

'H NMR (CDC1 3 ) <5 4.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (10H, m), 7.31- 
7.36 (3H, m) 0 

#%0j|8 4 2-[4-[(2,3-y?hFo-lH-r >r>-HWt+'>]7x/^->]- 

15 2-*^;i/7°n/i>^x3MV 

##^1 <b|13*icD7j&£fflV>T> 2-(4-t HP^^7x7^^)-2-^5 i ;U7' 
o/^>^x^;i/«h 2,3-i^t Hu-iH-f >x>-i-:*-;i^e>gM{b£^£#fc 

20 ! H NMR (CDCl,) (51.29 (3H, t, J=7. 1 Hz), 1.56 (6H, s), 2.20 (1H, m), 
2.51 (1H, m), 2.91 (1H, m), 3.13 (1H, m), 4.25 (2H, q, J=7. 1 Hz), 
5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.88 (4H, s), 7.20-7.31 (3H, m), 7.40 
(1H, d, J=7.2 Hz), 

###18 5 2-[4-[(2,3-^hFD-lH-<>x>-l-f;W^v]7x/^->]- 
25 2-^^JiynA>m 

###Q 4 t W\m<D-j3tik1tm ^X, 2- [4-[ (2, 3-v t H D-lH-f >x >~W 

;W^-^^]7xy^^]-2-^^;uynA>^x^;w^M'fb'&ti^#feo ik 

^ 71«o 
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107-108 *c (pjL9-)vx-f-jv—^\^>^<bn^)o 

'H NMR (CDC1 3 ) 51.56 (6H, s), 2.22 (1H, id), 2.53 (1H, m), 2.92 (1H, 
m), 3.14 (1H, m), 5.70 (1H, dd, J=4.3 Hz, 6.6 Hz), 6.94 (4H, s), 7.21- 
7.32 (3H, m), 7.41 (1H, d, J=7. 3 Hz). 
5 ###|8 6 2-^5 : JH-[4-[(3-7x/ + ^7x-J|/)^h^->]7x/^->] 

D ;1 >mx^)Vt (3-7x/+'>7x-JW ^ ? / -Jlfr ^mit%^mc 0 
JR* 78!K„ 
10 « 0 

'H NMR (CDC1 3 ) 61.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.23, (2H, q, 
J=7. 1 Hz), 4.97 (2H, s), 6.82 (4H, s), 6.89-7.14 (6H, m), 7.30-7.36 
(3H, m) 0 

###18 7 2-^^H-[4-[(3-7x/ + y7x-JW^bty]7x;^->] 
15 7°PA°>^ 

###i 4 1 mnvj] v>t, 2-*^)v-2- [4- [(3-7x;^>7 x - m 
* h^]yx.j^]zfunym^)v^^m^m^m^o w 99« 0 

'H NMR (CDC1 3 ) 61.54 (6H, s), 4.99 (2H, s), 6.85-7.15 (10H, m), 7.31- 
20 7.36 (3H, i) 0 

###18 8 [4-[(2,3-^bHo-lH-r>x>-l-'f^)^v]7x7^r'>]p 

##m tmm<Dii8k*m^T, 2-u-t Hn^^7x/^^)-2-^^;v7° 

25 JR^ 52X. 

Wo 

'H NMR (CDCl,) 6 2.22 (1H, ffi), 2. 51 (1H, m), 2.90 (1H, m), 3.14 (1H, 
id), 3.82 (3H, s), 4.61 (2H, s), 5.67 (1H, .dd, J=4.4Hz, 6.6 Hz), 6.86- 
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6.96 (4H, in), 7.21-7.30 (3H, m), 7.40 (1H, d, J=7.3 Hz) 0 

##$J8 9 [4-[(2.3-5>fcHn-lM>r>-lH>)**'>]7xy*$/]R 

m 

4 1 mM(Djj&*% v>T> [4- [(2, 3-7 b H a -iH-*f >x >-l-f M 
5 v] 7 1 y + y] St ^ ^ «^i€#fc„ am 

m& 99-100 r (^x^-jvx-^)v—^d->^ zmmik) . 

'H NMR (CDC 1 j) 62.22 (1H, m), 2.50 (1H, m), 2.94 (1H, m), 3.12 (1H, 
m), 4.66 (2H, s), 5.68 (1H, dd, J=4.3Hz, 6.6 Hz), 6.90 (2H, d, J=9. 3 
Hz), 6.95 (2H, d, J=7. 2 Hz), 7.20-7.30 (3H, m), 7.40 (1H, d, J=7.3Hz)„ 
10 ###IJ9 0 3-[(2,3->?t Fn-lH-f>T>-l-^ ;i/)^+v]^>if>M 
(2,3-7k FD-1H-- < >r>-l-l'J0XXf Jl' 

mmm o 5 tmrnofimzm^x, (z-h^a^-^y^-Mmmt 2,3- 

15 'H NMR (CDCI3) 6 2.03-2. 24 (2H, m), 2.44-2.59 (2H, m), 2. 83-2.96 (2H, 
m), 3.05-3.18 (2H, m), 3.61 (2H, s), 5.71-5.75 (1H, m), 6.21-6.24 (1H, 
m), 6.88-6.94 (3H, m), 7.18-7.31 (7H, m), 7.36-7.43 (2H, m) 0 

mmi9 1 3-[(2,3-^h KP-iH-r >x>-i--r;0^~>]^>^>« 
mmm 1 o 6 tmmvjjm&m^r, 3-[(2, 3-3? t hd-ih-t >^>-w 
20 ;!/)*•* e/K>i£>sm (2,3-^kh*o-iH-^>7 :J >-i-<;i/)x7;x;u^e»« 
■fls£*fc»;fc. » 6 IX. 

'H NMR (CDCI3) 6 2.14-2.25 (1H, m), 2.49-2.61 (1H, m), 2.85-2.95 (1H, 
m), 3.08-3.18 (1H, m), 3.62 (2H, s), 5.73-5. 77 (1H, m), 6.87-6.94 (3H, 
25 in), 7.20-7.30 (4H, m), 7.41 (1H, d, J=7.3Hz), 9.65 (1H, br s) D 
##0iJ9 2 2,3-^kHD-l-(3-3-H7x/^>')-lH-r>7 ; > 

o 5 tmrno^mzm^T, 3-a-F7xy-;i/t 2, 3-vtHo- 
lH-ox^i-^-^^a^b'&ti^rco jr* 37% 0 
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l H NMR (CDClj) a 2.18-2.23 (1H, 1), 2.52-2.57 (1H, m), 2. 93-2.98 (1H, 
m), 3.10-3.14 (1H, m), 5.71-5.75 (1H, m), 6.97-7.02 (2H, m), 7.22-7.32 
(4H, m), 7. 37-7.40 (2H, m). 
5 ##M9 3 3-(2,3-> ? t h , D-lH-^>T>-l-'f^"»^>f>^>i 

2,3-^t Fo-l-(3-3-H7x/^v)-lH--f>x> (1.5 g, 4.5 mmol), 
T-h7fcKa77> (8 mLK 0. 5 M 4-Iht->4-t+y^MIB7 
b7tHD77>it (13 mL, 6.5 mmol) fcitfifMfcfcfX ( h U 7izM7 . 
10 7^»/^> J 7A (28 mg, 0.04 mmol) (DU^m* 60 "C T 1 iWft^L 

T^bfeo lt$>''J*yM7A^DTh^77^- (-\ 

^>/SIIX5 : ^5:l) TflffiU ^Sft^tl (0.70 g, « 48*) £#£0 

15 l H NMR (CDClj) 6 1.28 (3H, t, J=7. 1 Hz), 1.94-2.04 (2H, m), 2.18-2.36 
(3H, m), 2.53-2.67 (3H, m), 2.87-2.97 (1H, m), 3.09-3.19 (1H, m), 4.12 
(2H, d, J=7.1 Hz), 5.74-5.78 (1H, m), 6.79-6.87 (2H, m), 7.21-7.30 (5H, 
m), 7.43 OH, d, J=7. 2 Hz), 

#fi9 4 3-(2,3-> ? t FD-1H--Y >x>-l--r;i/^=lF-»^>-tf>7'37>m 

20 mmmi 0 6tmm<Djj&%m^T, 3-(2,3-> ? t:FD-iH-i'>x>-i-i';i/ 

'H NMR (CDClj) 6 1.93 (2H, m), 2.16-2.27 (1H, m), 2.39 (2H, t, J=7. 5 
Hz), 2.57-2. 62 (1H, m), 2.67 (2H, t, J=7.5Hz), 2.87-2.97 (1H, m), 
25 3.10-3.20 (1H, m), 5.74-5.78 (1H, m), 6. 79-6.88 (3H, m), 7.21-7.31 (4H, 
m), 7.43 (1H, d, J=7. 2 Hz), 9.76 (1H, br s)„ 

##i9 5 4-[(4-^no-2-hU7JVtn^W-^; 'J^)^h + ->]^ 
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)v t 4- ^ □ p -2- h u y )V-# u * ^-5-^ j u y % $ / - c MMit^ 
m& 111-112 <c (Mmx-^fr— z?'(V7°n¥)i2-~7 L )Vfrt>mmgk)<. 

5 'H NMR (CDC1 3 ) 6 2.61 (2H, t, J=7. 5 Hz), 2.91 (2H, t, J=7. 5 Hz), 3. 67 
(3H, s), 5.30 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 
7.84 (1H, s), 7.93-7.97 (1H, m), 8.26 (1H, d, J=8.7Hz), 8.35 (1H, s) 0 
##0!|9 6 4-(2-b'J7)l'^a/^;W4-^Da^/ U >-5— f)M h^>0^ 

U-JW ^ b4">]^>if>7'D/t>^/f M^«^#l^#fc 0 JR* 90«o 

175-176 V «X^-A^1j->^6S^i). 
'H NMR (DMSO-d 6 ) <5 2.47 (2H, t, J=7.5 Hz), 2.76 (2H, t, J=7. 5 Hz), 
5.33 (2H, s), 6.96-7.02 (2H, i), 7.15-7.17 (2H, i), 7.42 (1H, s), 7.93 
15 (1H, d, J=8.7Hz), 8.07-8.13 (1H, m), 8.29 (1H, s), 12.08 (1H, br s)» 
#%01J9 7 4-[2-(l-^7^U-;WXb^>']^>-lf>7 0 P^>S?^5 : -;U 

mmmi o stmmM^m^x, 4-t FD*^>•^?>:/^A°>^?• 
;^<h v>x.$ ;-)Vfrt>imik&mzmzo w 63*o 

M 112-114 V. mm^)]y— ^yyaWH-r;^- A^>^e>S|g 
20 H). 

'H NMR (CDC1 3 ) 6 2.58 (2H, t, J=7. 5 Hz), 2.88 (2H, t, J=7. 5 Hz), 3.57 
(2H, t, J=7.4Hz), 3.66 (3H, s), 4.28 (2H, t, J=7.4Hz), 6.82 (2H, t, 
J=8.6Hz), 7.09 (2H, d, J=8.6Hz), 7.42-7.56 (4H, m), 7.75-7.78 (1H, 
m), 7.86-7.89 (1H, m), 8.10-8.11 (1H, m) 0 
25 #%#|9 8 4-[2-(l-^-7^1/n;i/)xh^5>]^>if>^PA 0 >^ 

mmm 1 o 6 tmuo^^m^x, 4-[2-(i-t7^i/^wih^y]^> 



m& 111-112 t: (SSIX^ih-y^ V y o ejH-fM^B^i) . 
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'H NMR (CDC1,) 6 2.64 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7. 5 Hz), 3.57 
(2H, t, J=7.4Hz), 4.28 (2H, t, J=7.4Hz), 6.83 (2H, t, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7. 42-7.55 (4H, m), 7.73-7.78 (1H, m), 7.86- 
7.89 (1H, m), 8.10-8.11 (1H, a), 9.85 (1H, br s). 
5 ##0iJ9 9 4-k HP^>'-3-3-F^>if>7 P DA°>m^5 1 ;^ c fc^ 4-t K 

4-bHo^->^>-tf>yD/1>m^^;K3.0 g, 17 mol) CD 28% TV^E- 
T7jc« (10 mL) **ft"FU BVM (4.7 g, 18 mol), atffcfcUtfA 
(4.6 g, 28 mol) *5«t^* (10 mL) ©*&&»*#fTL&. EJfcii'&4&£ 1.5 
10 tflWI*#L&fk l»3tffltT?+»b, ^Witlilfc. £ttJI& IX 

A^it>/ffX^J^5:l MtB»6 4-tb*n^>-3,5-^3-F^>if 
>7"DA>f^5 : ;i/ (3.0 g, W 59*) 
15 64-66'C MX^-5^X-T-)I/^e>^^) 0 

'H NMR (CDC1 3 ) 6 2.57 (2H, t, J=7.5Hz), 2.81 (2H, t, 3=7.5 Hz), 3.68 
(3H, s), 5.63 (1H, s), 7. 52 (2H, s). 

>M>ZfUA>Wi^)V (1.6 g> JR* 22%) 
20 jfttt. 

'H NMR (CDCl,) <5 2.58 (2H, t, J=7. 5 Hz), 2.84 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 5.81 (1H, s), 6.86 (1H, d, J=8. 3 Hz), 7.03-7.07 (1H, m), 
7.50 (1H, s). 

###11 0 0 2- (4-* h*->7x-;W-7-3- F-5-^> , /7 7>7 t D/t>SI 

25 

' 4-t HD^r^-3,5-v3-H^>if>^PA°>^^^)l/ (0.89 g, 2.1 mol), 
4-^ h^vx^n;l/^>if>^ (0.63 g) CJ,N-> ! ^5 : J!/ii ; ;Jl/A7 5 F (15 
mL) 120 'C &f§fl£ft, attfclWXSSfl/TfcJRU 
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(0. 67 g, H» 74%) 
HA 103-104 TC (IWX^k-^y^DK^X-^^feffittft). 
5 'HNMR (CDC 1 3 ) (5 2.66 (2H, t, J=7.5Hz), 2.99 (2H, t, J=7.5Hz), 3.68 
(3H, s), 3.87 (3H, s), 6.91 (1H, s), 6.98 (2H, d, J=8.8Hz), 7.32 (1H, 
s), 7.44 (1H, s), 7.81 (2H, d, J=8.8Hz) 0 

0 1 2- (4-* hlf-i'J x.~)V)-$-^>V7 7>zfun>m.*j-)v 
2-(H h+5/7i^JW-7-3 - H-5-^>y77>yo/^^f;P (0.61 
10 g, 1.4mmolK MB (0.92 g, 14 mol), rb7kH077> (10 mL), 

(30 2 &fct«^*/-;ivM (3.0 iL)OS^«« 

-mnmwmhrzo &fom&zmbft&* zmzmifaLrc. as*t»x^ 

T*RL&«, 7K&U ««V^^^7A-e^bfec «JEETT?»«bfc 

15 =6:1) *?Hf«U M{b^4fe (0.11 g, iR* 26%) 

K£ 74-75 TC (^tx^JV- ^-fvyntfJU-rM^SiS). 
'HNMR (CDC 1 3 ) 52.68 (2H, t, J=7.5Hz), 3.04 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.92 (1H, s), 7.10-7.13 (1H, 
jo). 7.32-7.44 (5H, m) 0 

20 ##0UO2 2-(4-^h + '>7xXj0-5-^>y77>7°DA , >ft 

m& 211-212 -c mmx.^)]^*MV7'u]d)vx-r-)\,fr<onM&), 

'HNMR (DMS0-d 6 ) 5 2.58 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 
25 3.82 (3H, s), 7.06 (2H, d, J=8.9Hz), 7.12-7.16 (1H, ■), 7.21 (1H, s), 
7.44-7.50 (2H, m), 7.84 (2H, d, J=8. 8 Hz), 12.08 (1H, br s). 
##0U 0 3 2-(3-* h*r i s7x.~)V)-5-'<.>V77>7'art>m* : 3 L )\< 

m%Mi o o tmmommzm^T, 4-hFn*s/-3-3-F^>-tf>yo 
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M& 74-75 x: (iMx^;i/-^v^ptf;wx-x;^&^^) 0 

'H NMR (CDC1 3 ) (5 2.68 (2H, t, J=7. 5 Hz) , 3.04 (2H, t, J=7.5Hz), 3.67 

5 (3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.91 (1H, s), 7.10-7.13 (1H, 

m), 7.32-7.44 (5H, m)„ 

0 4 2-(3-^ h^y7xZJV)-5-^> i ;77>^n/t>i 

mmrn 1 o 6 tmm^m^m^x, 2-0-^ N+y7i-jw-5-^> > /7 

10 M& 134-135 t: (Siifjv- ^-fvyDtr;px-T-;i/^e,S^)o 

'H NMR (DMSO-d 6 ) 6 2.58 (2H, t, J=7.5Hz), 2.92 (2H, t, 1=7.5 Hz), 
3.85 (3H, s), 6.96-7.00 (1H, m), 7.17-7.21 (1H, m), 7.38-7.54 (6H, m), 
12.12 (1H, br s). 

##0UO5 4-* h^>X^x;i/^>izf>$l 
15 $$MM ■ H7KfP#) (2.5 g, 10 mmol), 28% T> ; EX77jc (10 mL), ?K (100 
mL) &kZ$\i FP+yJV75>iil (1.4 g, 20 mmol) (Dimm&^Z 4- 
* h^->X?x;V^>if> (1.3 g, 10 mmol) <DX?S-)V (60 mL) M£ 

x^x-x;rafc#u iMin, mmfc&m a. 8 g, » 92*) 

20 ^ffit*tbT#fc. 

l H-NMR(DMS0-d 6 ) 6 3.77 (3H, s), 6.93 (2H, d, J=8.8Hz), 7.40 (2H, d, 
J=8.8 Hz), ' 

#%#!] 1 0 6 3-^ h^vx^-;^>if>^ 

###ii o 5 tmm<Djjm%m^T, 3-^ h^->x^x;^>-tf>^e>^ 

'H-NMR(DMSO-de) 6 3.76 (3H, s), 6.97-7.07 (3H, m), 7.30 (1H, t, 1=8.1 
Hz) 0 

##0U 0 7 4- [ [3- (3-7 'J )W 7 x - Jl/] ^ h + y] ^ >if >7°D >gg ^ f 



WO 2004/041266 



194 



PCT/JP2003/014139 



mmm2 2 tmmojj&zm^T, 3-7 u )^uymp^mm^m^mco 

W 83*0 

5 'H NMR (CDCl,) (52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.71 (1H, dd, J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7Hz), 7.12 (2H, t, J=8.7Hz), 7.31-7.48 (4H, m), 7.54 (1H, s), 
7.74-7.75 (1H, m)„ 

##^J1 0 8 4-[[3-(3-7U;U)7x^;i/]^ h^->]^>-tf>7°DA>m 
10 #%#IJ4 tmM<Djj&$:m^T, 4-[[3-(3-7U;V)7x~;|,]^h*>/K>if 

y^unym^frfr^mikGrn^nfro W 26*0 

m& 120-122 v mm^)v—^^ryfi^n^)o 

l H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.06 
(2H, s), 6.70-6.71 (1H, m), 6.92 (2H, t, J=8.6Hz), 7.13 (2H, d, J=8. 6 
15 Hz), 7.30-7.48 (4H, m), 7.54 (1H, s), 7.74 (1H, s). 

0 9 4-[[3-(iH-tfo-;i/-i-i-;i/)7xn;H^ h^->]^>if>7P 

4-[(3-7o^7xr.;0p< h + >-]^>if>7PA°>^P<^;W (0.80 g, 2.3 
mmol)> MU-)V (0.17 g, 2.5mmolK h U -tert-T^I^T^ > (19 mg, 
20 0.092 mmolh »fe->7A (1.3 g, 3.9 mmol) £b;Px> (25 mL) \Z®B 
U 7;W>fiLfct, hU7(^^>^Uf ? >7'feh»-A^^7A(0) 
(84 mg, 0.092 mmol) £JD;Lfco K«^7;Vd > >^H^,T> 100 18 Pf 

mtmLTco Kmwt*ftiM'&, K^mzy^taMm^jwrnmLrc, mm 

25 $?X5P;k/A^>=i5:l)TftMU (56 mg, W 1%) 

'H NMR (CDC1 3 ) 52.60 (2H, t, J=8. 1 Hz), 2.90 (2H, • t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.35 (2H, t, J=2.2Hz), 6.91 (2H, d, J=8.6Hz), 
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7.09-7.15 (4H, m), 7.24-7.36 (4H, ■). 

##09 1 10 4-[[3-(iH-tfn-ji/-i-i';i/)7xn;H^ h+5/K>-t?>:/n 

###] 4 £ p?l4f <2?j&£ffl V>T, 4-[ [3- (1H- tf P-JWl-< ;W 7x-JV] * 

m& 120-122 -c (^yynifju-TJH^^^ii). 

'H NMR (CDClj) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.08 
(2H, s), 6.35 (2H, t, 1=2.1 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.10 (2H, t, 
J=2.1 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.26-7.47 (4H, m) 0 
10 ##09111 4-[[3-(2-f7l/'J;i/)7x^H^ h^y]^>^>^a/^>m 

tc w 38*. 

15 'H NMR (CDCl g ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7.35 (1H, d, J=3.3 Hz), 7.43-7.52 (2H, i), 7.88 (1H, d, J=3.3Hz), 
7.91 (1H, dt, J=7.2Hz, 1.7 Hz), 8.05 (1H, s). 

###11 1 2 4-[[3-(2-5 : 7^'J)W7x-;i/]> b*is]^>-V>7nrt>m 
20 p%M4tmkv>Jj&&%^T, 4-[[3-(2-f7 , /U;W7x^;i/]^b^y] 

M& 126-127 -C ffinx.?)V-<\tt>fte>m&&). 
'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6 Hz), 7.35 (1H, d, 
25 J=3. 3 Hz), 7.43-7.52 (2H, m), 7.88-7. 92 (2H, m), 8.04 (1H, s), 

##09 1 1 3 4- [ [3- (2- bf ^ v - ;i/) 7 x ^ h ^ ^ >if > y n A >i? 

###i6 1 tmmoMzm^T, B-wyvyfrZi&mik&wzntco 
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IR* 54X. 

'H NMR (CDCl,) (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
5 7. 51-7. 55 (2H, m), 7.95-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2.5 
Hz), 8.64-8.67 (1H, m), 9.05 (1H, d, J=1.4Hz) 0 

#%#ll 14 4-[[3-(2-tf^^r:;0 7xr:;H^ h^->]^>if>7 p PA°>m 
mmHtmM(D^m^m^X, 4-[[3-(2-l£^~;i'):7x~;i/|* h^v] 

^>^>7un>n*^)Vftzmm\t%m*ntco jr* 62*. 
10 m& i67.o-i67.5 °c (mmx.^)v— s\*r-yr>ftt>mm$k)o 

'H NMR (CDCl 3 +DMSO-d 6 ) (5 2. 26 (2H, t, J=8.2Hz), 2.90 (2H, t, J=8. 2 Hz), 
5.14 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.51- 
7.58 (2H, m), 7.94-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2.5Hz), 
8.65 (1H, dd, J=2.4Hz, 1.6 Hz), 9.05 (1H, d, J=1.5Hz) 0 
15 ###J115 4-[(5-yp ; E-2-^aP7x-;l/)^ b^v]^>if>^DA°> 

^mit^^nrzo urn 
mm, 

20 'H NMR (CDCl 3 ) 62.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 Hz), 3.69 
(3H, s), 5.09 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 
7.24-7. 27 (1H, m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2.3 
Hz) 0 

##$li 1 6 4-[(5-^P : e-2-^PP7xz;i/)^ h a /\°> 

25 m 

^^>^y7°unym*^)Vft^mmik^m*'&tco « 66*. 

ft* 81*. 
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M£ 120.0-120.5 °C mW.^)V— 

'H NMR (CDC 1 3 ) 6 2.66 (2H, t, J=7. 8 Hz), 2.92 (2H, t, 1=7.8 Hz), 5.09 
(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.16 (2H, d, J=8.6Hz), 7.24-7.27 (1H, 
m), 7.38 (1H, dd, J=8.5Hz, 2.3 Hz), 7.73 (1H, d, J=2.3Hz) 0 
5 ##M117 4-[(3-yDWDP7xZ;i/)^h + >']^>i?>^D/1> 

■ 6««ft:^«*#fc. W 65% 0 

10 l H NMR (CDC 1 3 ) 5 2.60 (2H, t, J=7.6Hz), 2.89 (2H, t, J=7.6Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.85-6.89 (2H, m), 7.10-7.13 (2H, m), 7.35 (3H, 
s), 

1 8 4-[(3-^D€-Hnn7i^)^ h^v]^>if>^DA°> 

ft 

15 &%M4£mu<D%m&m*T, 4-[(3-^nt-4-^no7i-;w^h+ 
^]^>-tf>yD/^>m^^;^eM^^^#7c 0 w six. 

1R* 81J8. 

156-158 r (sii^jhA+^^^^si). 

'H NMR (CDC1,) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5. 00 
20 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.35 (3H, s)» 
###| 119 4- [ [3- [5- ( h U 7 M D * ^)V) -2- fcf U V-)V] 7 x * b 
* 5/] ^ >if > 7°n A° ^ 
##F>16 1 <h|W]aiCD7j&£ffl^T, 2-^DD-5-(hU7;^PX9 1 ;WtfU 

25 

'H NMR (CDC1 3 ) (52.61 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.50-7. 60 (2H, m) , 7.86 (1H, d, J=8. 3 Hz), 7.97-8.01 (2H, m), 8.11 (1H, 
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br s), 8.95 (1H, br s). 

###J1 2 0 4-[[3-[5-(hU7J^P^5 1 ;l')-2-tfU^r:;i/]7x-;i/]^ h 

##$ 4 1 mmvjjm*® ^x, 4- [ [3- [5- ( mj ? ;m* n * -2- bf u 5? 

155-156 «C (RHWH\^^6S»S). 
l H NMR (CDCI3) 62.64 (2H, t, J=7. 7 Hz), 2.90 (2H, t, J=7.7Hz), 5.12 
(2H, s), 6.92 (2H, d, J=8.4 Hz), 7.13 (2H, d, J=8.4Hz), 7.49-7.54 (2H, 
10 m), 7.85 (1H, d, J=8.3Hz), 7.90-8.00 (2H, n), 8.10 (1H, s), 8.95 (1H, 
s). 

##091 2 1 4-[[2-^ W-[4-(h U 7MP^^)7i^W-3-7'J 

##fjl tmWi<Djjm*m^T, 2-^^h5-[4-(h'J7MD^^)7i 
15 ~)V]-Z-y5>**;~)Vfr£$Mtt&<lltl£nit. 1R* 74*. 

Wo 

•H NMR (CDClj) 62.40 (3H, s), 2.61 (2H, t, J=8. 0 Hz), 2.91 (2H, t, 
J=8.0Hz), 3.67 (3H, s), 4.85 (2H, s), 6.78 (1H, s), 6.90 (2H, d, 
J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, 
20 J=8.4Hz), 

###U 2 2 4-[[2-^^;W5-[4-(hU7)^P^^)W7x^;V]-3-7'J 

##$h tmu<D^m^m^Xs 4-[[2-^^;p-5-[4-(hU7;^D^^;w 

7 x =.)V\ -3- 7 U ; W ;* h + ->3 ^ >i? > A ;* 6 *J8^-&4& * f# 
25 &. JR# 53« 0 

182-183 "C (fftlfJk-Att>^?,^I) 0 
'H NMR (CDC1 3 ) 6 2.40 (3H, s), 2.66 (2H, t, J=7. 8 Hz), 2.92 (2H, t, 
J=7.8Hz), 4.85 (2H, s), 6.78 (1H, s), 6.91 (2H, d, 3=8.6 Hz), 7.15 
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(2H, d, J=8. 6 Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, J=8.4 Hz)„ 

5 y^y-funym^)^t 2,6->?^^7i^D>i^e 4-[[5-(2,6- 

JR* 83*. SHriT, ##W4tR«©MSffl^T, 4- [[5- (2, 6-^3^7 

x n; W -2-^xn; W * h * ->] ^ >if > 7 o ;\° >^ * ?\>^ £ Mfc&Ki 
fc » 26%. 

10 120-121 °c mn^)i—^*D->frt>nife&)o 

'H NMR (CDCI,) 52.17 (6H, s), 2.65 (2H, t, J=7.7Hz), 2.91 (2H, t, 
J=7. 7 Hz), 5.20 (2H, s), 6.70 (1H, d, J=3.4Hz), 6.94 (2H, d, J=8. 5 
Hz), 7.08-7.20 (6H, m). 

##0U 2 4 4-[[3-(2-tfU 7x-;W * b + v']^>if>7 0 n 

15 A>m 

##m £l?0ll©7j££fflV>T> 4-fcFP^>^>-tf>7°P/1>®^3 1 ;i'i: 
3- (2- If U ^ >if > * * 7 - 6 4- [ [3- (2-tf U V—M* 

y)7x~)Ul* h^]^>ir77P/\ 0 >^pWI/iH#fc 0 JR$s 77«o SSlC, 
###1 4 t R«(0^«^ HT> 4- [ [3- (2- If U y^JW^ v) 7 x ~ M * V 

20 *i/]^>v>7u/rsM*^M>iommfc&M*®it, $m 55% 0 

®fc£ 146-147 (ft«X5=-;k-A*U->^6HISa). 

'H NMR (CDCl 3 +DMS0-d 6 ) 5 2.57 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 
5.05 (2H, s), 6.86-6.92 (3H, m), 6.99-7.14 (4H, m), 7.21-7.26 (2H, i), 
7.40 (1H, t, J=7.8Hz), 7.67-7.72 (1H, m), 8.19 (1H, d, J=4.3Hz)„ 
25 ##091 2 5 4-[[4-(7Ptpt3 : -;i/):7xX;Wy h*5/K>«tf>7°P/\°>I? 

a, o'-v?7*P ; E-p-^r>'V> (11 g> 40 mraol)> 4-h F P^v^>if >7p 
n>WL^)]/ (1.7 g, 10 bddoD, BmtjVOJ* 0.6 g, 12 mmoO £7irh 
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> (200 bl) izmmh, 8 Rt»M^tbfe 0 Emm^mw:, %mmz7k% 

=18:1) TfcttU &Mfc&® (0.78 g> JR* 2 IX) §aM*ibt#fc. 
5 'H NMR (CDC I,) (5 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.50 (2H, s), 5.03 (2H, s), 6.86-6.91 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.40 (4H, m). 

2 6 Z-^U^-i-h \*n* s s'<>'V>'7urt>Wt*?)V 
4-t Ho^r^>-t?>^D/^>^^^;P (1.0 g, 5.6 mmol) ©fifit (10 
10 ml) »*Kl»BI^-hU»>A (0.46 g> 6.1 mmol) ^JJP^., (0.89 g, 

5.6 mmol) &K*tt5^38»L&ViJ:5K:*«T??&SlL?&:*«&*rFUfc. 

>/«X^=9:l) TfttSU gfffc&tt (0.68 g> W 47X) 

15 

'H NMR (CDCl 3 ) 62.59 (2H, t, J=7.5Hz), 2.86 (2H, t, J=7.5Hz), 3.67 
(3H, s), 5.45 (1H, s), 6.93 (1H, d, J=8.3Hz), 7.04 (1H, dd, 1=1.9 Hz, 
8.3 Hz), 7.30 (1H, d, J=l. 9 Hz). 

2 7 4-(6-^>V/3F7V/U;M b^>-M>izf >r/PA°>^^;|/ 
20 0 5 fcH«©:&JS£JflHT, 4-t Hn^r^>if>^OA 0 >m^9 1 

. b-^>^T"/-)V*$ ; -)iftt>%M4\:'&m%ntco jr# 66X 0 
tt£ 103-106 <c crax^;k-3?^v^otr;px-7 t JW-^*iJ*>^&fi«s 

H) o 

'H NMR (CDC1,) (5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
25 (3H, s), 5.20 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.7Hz), 
7.55-7.58 (1H, m), 8.05 (1H, s), 8.13 (1H, d, J=8.4Hz), 9.00 (1H, s). 

2 8 4-(6-^>y^ryu;i/^ h*zs)o-¥ >7un>m 



WO 2004/041266 



PCT/JP2003/014139 



201 

m& 176-177 *c mm^9-)v— ^yyntf;vx— r;p^&fi«sa). 

'H NMR (DMSO-d 6 ) 5 2.48 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 
5.22 (2H, s), 6.95 (2H, d, J=8.7 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.59- 
5 7.63 (1H, m), 8.10 (1H, d, J=8.4Hz), 8.24 (1H, s), 9.40 (1H, s), 
12.08 (1H, br s). 

mum 1 4- 1 (2 , 3- v t h p - 1 h-^ > 9 y-\ -4 ; w y\ ^ >v > 7 p a° > 

10 ##W4tR«©^*fflUT, 4-[(2,3-$?fcKD-lH~f >x>-l--l';l/)^ 

^->]^>if>7 , PA°>^^9 :! ;i'^e)^ja'fk'&^&#^:o w 33^ 

103-104 -c (Mx^;v— M^^&Wtt*). 

'H NMR (CDCI3) 52.14-2.38 (1H, m), 2.50-2. 63 (1H, m), 2.67 (2H, t, 
J=7.4Hz), 2.87-2.96 (3H, m), 3.08-3.19 (1H, m), 5.73 (1H, dd, J=4. 9 
15 Hz, 6.5 Hz), 6.94 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.21-7.33 
(3H, m), 7.42 (1H, d, 1=7. 2 Hz) 0 

mmm 2 4-cu, 2, 3, 4-fb7t hp ^-7 9 >y 

m^m4tmm<Di3m*m^T, 4-[(i,2,3,ffh7kFDt7^k>-i- 
20 ^)v)**i/]^>v>7unym*^)VfrzmmitGW*mco » 51s. 
m 69-70 x: (^-ry^Ptf^x-T-^— ^t>^6^i). 

'H NMR (CDCI3) (5 1.70-1.85 (1H, m), 1.98-2.16 (3H, m), 2.74-2.89 (2H, 
m), 2.67 (2H, t, J=7.4Hz), 2.93 (2H, t, J=7.4Hz), 5.33 (1H, t, J=4. 1 
Hz), 6.96 (2H, d, J=8. 6 Hz), 7.14-7.24 (5H, m), 7.36-7.39 (1H, id), 
25 H»J3 4-[[2,3-^hHP-5-(7xx;i/^ h^-lH-f >x>-W;i/] * 
*v\K>if>:/PA 0 >^ 
#%0IJ4 tWlU(Dljm^^X, 4-[[2,3-^t FD-5-(7x~JM h + y)- 

iH-^>^>-i-^;W^+v]^>-tf>-7 9 PA>m/^;i/^6^M'fb^^#fc 
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km 33%, 

wi& 99-100 "c Qgmtt)v--^tt>fr£nM)* 

'H NMR (CDC I,) 6 2.15-2.30 (1H, m), 2.45-2.60 (1H, m), 2.67 (2H, t, 
J=7.8Hz), 2.82-2.^0 (1H, m), 2.92 (2H, t, J=7.8Hz), 3.06-3.14 (1H, 
5 in), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5, 3.6 Hz), 6.85-6.93 (4H, m), 
7.14 (2H, d, J=8.5 Hz), 7.30-7.44 (6H, m) 0 

mmm 4 4- [ [4- [ [ * a-y x -)v-i-^r v u ;w 7 5 / ] ^ 7 x - 

##M4 tmkVlSfe&mKT, 4-[[4-[[^;H4-7x:i;P-2-5P7 > ./U 
« 60X. 

Mjft 130-131 *C (Mm^)V—^*D->frt>m$£M,)a 
'H NMR (CDClj) (5 2.64 (2H, t, 1=7.9 Hz), 2.90 (2H, t, J=7.9Hz), 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 (2H, d, J=8. 6 
15 Hz)', 7.12 (2H, d, 1=8.6 Hz), 7.26-7.30 (1H, m), 7.34-7.41 (6H, m), 
7.85-7. 88 (2H, n). 

HSS^iJ5 4-[(4-7x7^r^>7x-;i/)^ K^v']^>-if>7PA°>'M 

v>7uK>wt*?)Vfr*>&m4£&to*ntt. jr* six. 
20 m 144-145 -c mm^jv—^\^>^6nm^)o 

'H NMR (CDC1 S ) (5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.00 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.00-7.03 (4H, m), 7.08-7.15 (3H, m), 
7.34 (2H, t, J=8.3Hz), 7.39 (2H, d, J=8.6Hz) 0 

mMM6 4-[[4-(7xZjW h^^)7i-jW^ h^r>-]^>if>yUA 0 >m 
25 0mi4tmm<D^m^^T, 4-[t4-(7x^h^y)7i^W^h 

'H NMR (CDClj) (5 2.65 (2H, t, 1=7.9 Hz), 2.90 (2H, t, 1=7.9 Hz), 4.96 
(2H, s), 5.07 (2H, s), 6.90 (2H, d, J=8.6Hz), 6.98 (2H, d, J=8.6Hz) 
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7.12 (2H, d, J=8. 6 Hz), 7.30-7.50 (7H, m). 

4-([i,i'-tf:7x-;Ki-4-^;M h*is)^>*e>7urt>n 
4-7x-M>i;;^n5 f^s 4-([i,r-tf7x^;v]-w;i/^ Y*y)^ 

Mlb^WC^fco 4-k HP^^>if>yDA>i?^^;i/^^CDW 11*0 
M 187-189 (fb7tFn77>-^^^?lli). 
'H NMR (CDClj) 5 2.66 (2H, t, J=7. 7 Hz), 2.91 (2H, t, J=7.7Hz), 5.08 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7. 30-7. 50 (5H, 
10 m), 7.50-7.60 (4H, .m) 0 

mMM8 4-([l,l'-h'7i-jW-3-<;M b^y)^>-if>^uA>m 
P%M4tmWi<D-%m%m*T, 4-([l,l'-t*7x:i;W-3-^;Mh*->)^ 

125-126 x: mm^fr-^-v-y 

15 'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7. 9 Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (1H, s)„ 

4-[(3-7 1 7 ^'>7 i-JW ^ h+ ^>-tf >^D/\ s >i 

20 i£>^un>m.^jv^^mit^^mzo w so*. 

M 94-95 V (SiX^h-A+t>^6^i)„ 

'H NMR (CDC1 3 ) <?2.64 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.86-6.90 (2H, m), 6.88-6.98 (1H, m), 7.00-7.03 (2H, m), 
7.08-7.17 (5H, m), 7.30-7.36 (3H, m) 8 
25 WJIO 4-([l,l'-H7x-;l/]-2--r;|/^ h^^)^>-lf>yDA 0 >m 

###h tmmoum^m^x, 4-([i,r-tf7xn;n-2-r^^ h*vM 
M 103-104 <c (Wx? fr—^vyfr &f?&ji) <> 
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'H NMR (CDC1,) 6 2.63 (2H, t, J=7.9Hz), 2.88 (2H, t, J=7.9Hz), 4.91 
(2H, s), 6.79 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8. 6 Hz), 7.33-7.50 (8H, 
m), 7.60-7.70 (1H, m) 0 

mmmi 1 4~[(2-7x/*i/7x-;i/)^b^]^>^>7 DA °>^ 

v>?unym*^)Vft(bi&m\ktim*ntc a w 45K0 
m& 114-115 *c (Siiif;KAW>ii^fii§i)„ 

'H NMR (CDClj) (5 2.63 (2H, t, J=7.9Hz), 2.89 (2H, t, J=7. 9 Hz), 5.13 
(2H, s), 6.86-6.92 (3H, m), 6.95-7.00 (2H, m), 7.06-7.12 (3H, m), 7.16 
10 (1H, dd, J=7.5Hz, ; 1.0 Hz), 7.24-7.36 (3H, m), 7.58 (1H, dd, J=7. 5 Hz, 
1.4 Hz) o 

mMMi 2 4-[(4-^>v > -i'ji/7x-;i.);* b^>:K>if>7ci/\ 0 >M 

###h tmm<Djjm%m*T, 4-[(4-^>y<;i,7x-;i/)*h=ifi/i^> 

15 141-142 <c Wx^^-A^ij->!i^S«l). 

'H NMR (CDCI3) <5 2.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.14 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, 1=8. 6 Hz), 7.42-7.65 (5H, 
m), 7.79-7.84 (4H, m) 0 

20 ym 

#%#|4 £fflM<D%m%J%^T, 4-[[4-(4-^DD^>y-f ;i/)7x-;i/]p< 

h*i/]^y^y7nAym*?)Vfr6mm{k&v>)zmtco w m. 

M& 177-178 t: Wl^JIr-A^ltV^BB^l). 
'H NMR (CDClj) 6 2.66 (2H, t, J=7. 9 Hz), 2.92 (2H, t, J=7. 9 Hz), 5.14 
25 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8. 6 Hz), 7.46 (2H, d, 
J=8.5Hz), 7.55 (2H, d, J=8. 2 Hz), 7.74-7.81 (4H, m) 0 

H»i 4 4-[(3-^>y-r;i/7xr.;u)/ h*y]^y-gy?uAym. 
###)J4 3 tmmojj&zm^T, 4-tKa^>^>i£>7DA 0 >m^;u 
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5 M 84-85 <c (^x^;k-^\^^>^e»n^s) 0 

l H NMR (CDC1 3 ) a 2. 65 (2H, t, J=8.0Hz), 2.91 <2H, t, J=8.0Hz), 5.11 
(2H ( s), 6.90 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8.6 Hz), 7.45-7. 86 (9H, 
m), 

$mmi 5 4-[[4-K>V-1';P75/)7x-;H/ h^i>]^>-tf>7°D/N°> 

10 m 

iK£ 204-205 X: (f h 7 k H 07 7 >-A+f>* 

'H NMR (CDCl 3 +DMS0-d 6 ) 6 2.57 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 
15 5.02 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.40- 

7.60 (5H, m), 7.76 (2H, d, J=8. 5 Hz), 7. 96-7.93 (2H, m), 9.04 (1H, s) 0 

mmni 6 4~{{4-y x. y ^-yy x~A) ^Y^^^y^.yy'u^ym^^)^ 

i-yx.;*^>v)V7)in~)Vfrt>mmik&m%&m*thTmc <) w 

20 92* 0 

'H NMR (CDCI3) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), .3.67 
(3H, s), 5.00 (2H, s), 6.90 (2H, d, J=8.5Hz), 6.97-7.03 (4H, m), 
7.08-7.13 (3H, m), 7.34 (1H, t, J=7.8Hz), 7.39 (2H, d, J=8.5Hz) 0 
nmmi 7 4-[[4-(7 x~;Mh*i>)7 i^JH * h^-y]^>^>y°a/^> 
25 Wt*?)V 

tmmo^m^m^x. 4-t Fo*->^>if>7°nA'>^^;i,£: 
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l H NMR (CDC1 S ) 52.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6.98 (2H, 
d, J=8.5Hz) 7.11 (2H, d, J=8.5Hz), 7.26-7.44 (7H, m) 0 
mmni 8 4-[(2,3->?t: Ha-lH--f >x>-l-l';l/)^^]^>-tf>yPA' 

2,3-^t ^u-m-^yfy-\-^-)V^^m\^m^m^ W 62*. 

'H NMR (CDCI 3 ) <5 2.15-2.28 (1H, m), 2.51-2.68 (3H, m), 2.79-2.95 (3H, 
10 m), 3.07-3.23 (1H, m), 3.69 (3H, s), 5.73 (1H, dd, J=4.4Hz, 4.8 Hz), 
6.94 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.22-7.31 (3H, m), 
7.42 (1H, d, J=7.2 Hz) 0 

JR* 63SBo 

'H NMR (CDCI3) (5 1.70-1.75 (1H, m), 1.98-2.16 (3H, m), 2.62 (2H, t, 
J=8.2Hz), 2.77-2.87 (2H, m), 2.92 (2H, t, J=8.2Hz), 3.68 (3H, s), 
20 5.23 (1H, t, J=4.2Hz), 6.95 (2H, d, J=8.6Hz), 7.11-7.16 (3H, m), 
7.21 (2H, dt, J=2.2Hz, 6. 8 Hz) 7.38-7. 36 (1H, m) 0 

25 >-fDA>m^^)v^^>mm^^mz. w 92*0 

'H NMR (CDClj) (5 2.60 (2H, t, J=7. 1 Hz), 2.90 (2H, t, J=7. 1 Hz), 3.66 
(3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
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7.43-7.53 (2H, m), 7.55-7.67 (2H, m), 7.69 (1H, s), 7.85-7.88 (2H, m), 
8.11-8.12 (1H, m), 10.10 (1H, s). 

mMM2 i 4-[(3 , -*;^;p-[i,r-tf7x=;;n-3-r;w^h^5/]^>i?> 

5 |M»«4i:W*036r»ftfflViT, 4-[(3 , -^;i/5;P-[i ) r-tf7xn;i/]-3--f 
Y*y^y^y7unym*^)Vfr%&mfcteW*mz 0 jRajs 83«o 
Hbft 81-82- "C (ffKx^l^vfr-fr^&Sttfi). 
'H NMR (CDClg) 52.66 (2H, t, J=7.5Hz), 2.91 (2H, t, '1=7.6 Hi), 5.12 
(2H, s), 6,93 (2H, d, 1=8.4 Hz), 7.14 (2H, d, 8.4 Hz), 7. 45-7.53 (2H, 
10 m), 7.57-7.64 (2H, m), 7.69 (1H, s), 7.87 (2H, d, J=7.6Hz), 8.11 (1H, 
s), 10.09 (1H, s). 

«0ij2 2 4-([i,i'-tf7x^;w-3-r;M h^>M>i?>7DA>^?- 

)V 

4-[(3-7*D^7xx;lO* h*^]^>if>7^/t>K;*3\^ (0.60 g> 1.7 
15 mmolh 7xnjl/^D>m (0.25 g, 2.1 mmolK M±HJ7A (0.55 g, 
5.2mmol) £ b;|/X>-*^/-;|/-zK (5:1:K 35 mL) tJ$»U, 7)V3>M 
^Lfc^, x h7^b'J7i-MX7>f>A7^ (99 mg, 0.086 

bbod zmxtt. Kmm^Tj^ymmnrfx—maammmvtco sfcassft 

20 fzo il^->'JWA7A^P7h^77^- (^U-^/ffiKx^U 
=18:1) TfflUgL, aM-ffr&tt (0.55 g, ft* 92X) ^e«ttT#fco 
'H NMR (CDC1 3 ) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8. 5 Hz), 7.12 • (2H, d, J=8.5Hz), 
7. 35-7.47 (5H, m), 7.54-7.65 (4H, a). 

25 «#|2 3 4-[(3-7x;+y7i^)^ht^]^>t'>^D/0^fJl, 

3-7xy+^>^;P7JP3-;V^&*)Hfl3'&«l*#fc. W 66*„ 
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'H NMR (CDCI3) <5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7.20 (9H, m), 7.20-7.36 (4H, m)o 
nMM2 4 4-([i,i'-t*7x:i;i/|-2-«f;M h**/)^>-¥>7urt>M*? 
)V 

2-7i-M>S?J^a5 JR* 52K 0 

'H NMR (CDCI3) 52.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.91 (2H, s), 6.78 (2H, d, J=8.6Hz), 7.06 (2H, d, J=8.6Hz), 
10 7.33-7.40 (8H, m), 7.50-7.70 (1H, m). 

mmm2 5 4-[[2,3->?tFD-5-(7x-;M h^>)-iH--r>T>-w;i/i 
t^A^yvy^unym^iv 

15 a^*tUT#fc„ W 65!Ko 

'H NMR (CDCI3) (5 2.18-2. 23 (1H, m), 2.45-2.60 (1H, m), 2.61 (2H, t, 
J=8.0Hz), 2.82-2.90 (1H, m), 2.91 (2H, t, J=8. 0 Hz), 3. 06-3.20 (1H, 
m), 3.68 (3H, s), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5 Hz, 3.7 Hz), 6.84- 
6.93 (4H, m), 7.13 (2H, d, J=8. 5 Hz), 7.26-7.44 (6H, m)„ 

mmn tmuofimzm^T, A-^Yu^y^y^y^unym^^t 

9 3%o 

'H NMR (CDClj) (5 2.59 (2H, t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.66 
25 (3H, s), 5.13 (2H, s), 6.89 (3H, t, J=8.6Hz), 6.98 (2H, d, J=8. 1 Hz), 
7.07-7. 20 (4H, m), 7.25-7. 40 (3H, m), 7.50-7.60 (lH, m). 
H»J2 7 4-[(4-^>^^7xr;i/)^h^->]^>f>7 , D/t>t^^ 
4-t ^U^y^y^y^fU/^ym^JV (0.65 g, 3.6 mmol) © N,N-v^ 
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3M!/*;i/A7S F (20 mL) III;, i-tfU^t^M^yV? > (1.0 g, 
3.6 mmol) *5J;^»U^A (0.50 g, 3.6 mmol) M&<ti>)*&U~? 

5 >/lfSlfjN:l) Till, 3lJi4b£#l (1.3 g, JR* 96%) 

'H NMR (CDC1 S ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.17 (2H, s), 6.91 (2H, d, J=8. 7 Hz), 7.13 (2H, d, J=8.7Hz), 
7. 46-7.60 (5H, m), 7.79-7.84 (4H, m). 
10 H»J2 8 4- [ [4- (4- ^DD^> 1 /-f JW7x-;W^ h+->]^>f >^D A 

15 'H NMR (CDClj) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz), 3.67 
(3H, s), 5.13 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.46 (2H, d, J=8.5Hz), 7.55 (2H, d, J=7.0Hz), 7.74-7.80 (4H, m). 
«#|2 9 4-[[4-K>\/-r;i/75/)7x^;U]^ h^rv]^>-tf>7*D/^> 

20 4-[(4-75/7x-;W/ h^y]^>if>^DA>H^f Jl/ (0.13 g, 0.44 
mmol), HJX^;i/75> (0. 50 mL) Ofh7tKD77> (9 mL) *§f£fC^ 
>W^;7PU H (74 mg, 0.53 mmol) £JD;L, m&M&MWV 2 

25 =i8:D tin, mmt^m (0.23 g , %mm &mt ? 

'H NMR (CDCI3) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz), 3.67 
(3H, s), 5.10 (2H, s), 6.90 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8. 6 Hz), 
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7.26-7.56 (5H, m), 7.66 (2H, d, J=8. 5 Hz), 7.84-7.89 (3H, m)„ 

3 0 4- [ [4- [ (4-7 x X )]/-l-^7 V U )V) 7 5 J ] * 7 x 

1 t®M<Djj&%m^T, 4-t Fn*^>if>7°DA°>I^;!/£ 
5 4- [ (4-7 x x;l/-l , 3-5=- 7 V— ;v~2— f 7 ^ J ] ;* 5=-;w ^ >M >* * 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.08 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 
(2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.30 (1H, m), 7.34- 
10 7.41 (6H, m), 7.86 (2H, d, J=7. 1 Hz)„ 

mMM3 1 4-[(5,6-yk Fn-4H-^^n^>^[b]?x>-4--r;W^^>/]^ 
>-tf>7°DA°>$! 

###iJ3 2 tW\m<D^m^m^T, 5,6-:7kFD-4H->7D^>*LWx 
>-4-^>^6 5,6-^t HD-4H->7D^>^[b]^X>-4-^-;V^#fe 0 £ 

15 ti*^m i tmmoijjm&mm 4-k ^a^^^y^f>^u^>m^)v 

£8lt&$ii\ 4-[(5,6-vk Fa-4H-i/^a^>^[b]^x>-4-r;i/)^-+v]^ 

[ (5, 6-7 kb'n -4H- */ 7 D ^ > ^ [b] ^x 7-4--T ;i/) ^ >if > 7n A° > 

^^^:SMft^£#fco 5,6-7b h*o-4H->7P^>7[b]5fX>-4~ 

20 t>^eo«$ 19*. 

Si^ 87-88 r (^I^jH-fiKA^ij->)5^^l). 
'H NMR (CDCI3) 6 2.53-2. 69 (3H, i), 2.85-3.01 (4H, m), 3.15 (1H, m), 
5.64 (1H, dd, J=2.0Hz, 5.8 Hz), 6.88-6.93 (3H, m), 7.13 (2H, d, J=8.6 
Hz), 7.20 (1H, d, J=5.0 Hz), 
25 mffi®\3 2 4-[(4,5J,7-Th7kFD^>y[b]5 : X>-H;W^^]^> 
if>7°PA7^*3MI/ 

##fl!)3 2 tmU<Dl5fe*m^T, 6,7-> ? hHD^>y[b]^X7-4(5H)-^- 
7^£> 4, 5, U-f h 7 1 F o ^ > ^ [b] f I >-f t - J^llfc. dtt£## 
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m i tmwwij&*m^T 4-t Fn^^>if >^unym^)vt.m^ 

72%. 

5 'H NMR (CDC1 3 ) 61. 80-2. 15 (4H, m), 2.61 (2H, t, J=7.4Hz), 2.76 (1H, 
m), 2.78-2.94 (3H, m), 3.68 (3H, s), 5.33 (1H, t, J=4.4Hz), 6.91-6.95 
(3H, m), 7.08-7.15 (3H, m) 0 

«01J3 3 4-[(2,3-> ? h FD-lH-< >x>-l-r;i/)^^^]-3,5-i?7;l/^-a 

10 (E)-3-[4-[(2,3-^t: FD-lH-f>T>K^)^'>]-3,5-^7J^P7 
i-JW-Z-yp^^^^ (0.52 g, 1. 6 mmol)> "if-TU^A (1.2 g, 7.9 
mmol), rh7tKP77> (3 mL) &£.tf*$ (7 mL) (DM&Mtek 

?m (0.80 3.2 mmol) ZMX, ^WC-^WL'tc. lMfeffiM (20 mL) 
20 #Mj*#b&&* 7j<T«!U »BSx^T?}fttBbfc. 

¥77 J- (A^it>/Mx^=10:l) T«f»U aSfc'&'ft&fcfc. IK 
* 6OSK0 

'H NMR (CDCI3) 6 2.34-2.40 (2H, m), 2.61 (2H, t, J=7.5Hz), 2.81-2.91 
20 (3H, ■}, 3.20-3.30 (1H, m), 5.61 (1H, t, J=4.4Hz), 6.72-6.78 (2H, m), 
7.16-7.22 (1H, m), 7.29-7.31 (2H, m), 7.34 (1H, d, J=7.4Hz) 0 
mMM3 4 3 1 5-^7;l/tD-4-[(2,3-^tFa-lH-'f>T>-l-^;Wt+>'] 

25 >x>-i--r )v)**is]^>v>7°urt>m*^)Vfrt>, ^mit^^mzo 

W 75S!c 

Mfc 88-89 <C (iKl^-A*t>^^BeS). 

'H NMR (CDCI3) 6 2.34-2.40 (2H, m), 2.67 (2H, t, J=7.5Hz), 2.81-2.92 
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(3H, m), 3.20-3.30 (1H, m), 5.62 (1H, t, J=4.4Hz), 6.72-6.80 (2H, m), 
7.17-7.23 (1H, m), 7.29-7.36 (3H, m), 

WJ3 5 4-[[2,3-^h KP-4-(7xnjl/^ h^>»-lH-^ >x>-l-<;W 

2,3-^t HQ-4-(7x^JM h^r'»-lH-r>7 :; >-l-^--;i/^^ 4-[[2,3-> ? 
m^^?:#fc 0 $^t##f!|4^|W|#07j^?:ffl^T, 4-[[2,3-^t 

Hd-4-(7xzjm b^»-iH--f >-r>-i~f ;W^v-]^>if y-funym. 
10 ^^;i/^6*^t:^^#fco 4-h FP+v^>if>7 p P/\°>^^^;^6o 

iR*5 27*„ 

m& iii-ni.5 v (^x^i/x-T-^— s\*-y-yfrt>mm&)o 

'H NMR (CDC1 3 ) 62.10-2.30 (1H, m), 2.50-2.60 (1H, m), 2.67 (2H, t, 
J=7.9Hz), 2.40-3.00 (3H, m), 3.09-3.14 (lH,m), 5.12 (2H, s), 5.74 
15 (1H, dd, J=6. 7 Hz, 4.4 Hz), 6.85 (1H, d, J=8.0Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.05 (1H, d, J=7.5Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, m) 0 

mmm3 6 4-[[u-ykHn-6-(7x-jw h^r-»-iH— r >^>-i— r;ix] 

j-^y^y-vy^uAymtT-fr 
mmn tmm^m^m^T. ^-t,Vn^y^y^y^n^ym^9-)Vt 
20 2,3-^k Kd-6-(7xzjw h*y)-w-^y^y-\-^-)Vfr^mik^* 

'H NMR (CDCI3) (5 2.10-2.30 (1H, m), 2.53-2. 55 (3H, m), 2.75-2.94 (3H, 
m), 3.01-3.10 (lfl, m), 3.68 (3H, s), 5.01 (1H, d, J=l 1. 7 Hz) , 5.06 (1H, 
25 d, J=11.7Hz), 5.68 (1H, dd, J=6.5Hz, 4.9 Hz), 6.91-6.96 (3H, m), 
7.03 (1H, d, J=1.7Hz), 7.08-7.20 (3H, m), 7.31-7.43 (5H, m) 0 
l^»J 3 7 4-[[2,3-^b FD-6-(7xZJM h^'»-lH--r >T r >-l--r;H 

v] ^ >if y-fa /\° ym 
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jM£ 106-107 «c (^-ry^Dtf^x-xJW-^^^&s^i). 

5 »H NMR (CDC 1 3 ) 5 2. 14-2. 25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 
8.0 Hz), 2.79-2. 95 (3H, m), 3.01-3.10 (1H, m), 5.01 (1H, d, 1=11.8 Hz), 
5.06 (1H, d, 1=11.8 Hz), 5.69 (1H, t, J=4.8Hz), 6.92-6.96 (3H, m), 
7.05 (1H, d, J=7.9Hz), 7.14-7.20 (3H, i), 7.20-7.43 (5H, m). 
nffiM3 8 (S)-4-[(2,3-^b FD-lH-f >^>-l-4 )^)^^>]^>^f>'f 

io urt>m*^)v 

4-b ^u^yKy-My^unym^^)V (4.1 g, 22 mmol) &fh7th*n 

(50 mL) -30 V, CtllZ (R)-W>^y- 

)V m% ee) (3.0 g, 22 mmolK 1, 1' -(7Vi?tl JVtf-MW^V 
(5.66 g, 22 mmol) £ XXS h U ^fMX7^f > (5.6 mL, 22 mmol) £3)D;l 
15 T, -30 *C fcT 23 ElBfflWUfc. 7jc^JPAT> TOX5r;WcT}fijffibfco 

MX^;W10:1) (ItigbT, ^Sll^tl (4.4 g, W 663!) 
20 mffiM3 9 (R)-4-[(2,3-> ? h HD-lH--l'>x>-l-^;W^4 1 '>]^>if>7 P 

*»J3 8 tmM<Djjm&m*T, (s)-i-r >^v-;k£ 

>€>yPA>m^^^e>M^#)^^tli:LT#fco JR# 70%, 

0 (S)-4-[(2,3-^kHn-lH--r>T f >-l--1';i/)^^->]^>if>^ 

25 DA>f 

1 ) 

4-[(2,3->>k F U-lH-< >f >-i-^ ;W t=^">] ^^v^o/^ >i (100 
mg) £iB5j$?£#:^o^ h^7^- (2/^A : CH I RALCEL O J (50 
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mmIDX 500 mm, 94 tMt^XmM) > W : ^>/I^/->/hU 
7;i/^P»Bfc= s 90: 10:0.K : 80 mL/miiu *9Affl«:50 'C) &ffltr>T 
#3fcbT&IBl*b£* (36 mg) Zntc, *^fc-&*©«0tetttt ( + ) £^Ufc 9 
2) 

5 (S) -4- [ (2, 3-7 1 H D-1H--T >x>-l~f JW ^ >"£ >7°n A' >SM 
^ (4.4 g, 15 mmol) (50 mL) fcfctfU lM^TKM^b 

U#A**tt (25 mL) $JqAT> MCt 18.5 Rf|BI8Wlfc. cnfclffi 
£&B (25 mL) §in*.*t\ IMx^KlTMlfflUfc. W»«*fiSft*«*K: 

10 A^>fcTi5fe#L/T, Hlfiil (4.2 g, 968! ee) £#fc„ Z.tl^M 77° 
Dtf;PX-T-;P (70 mL) <tA^1t> (70 mL) ©S@£#j&&>5??*SiibT, ^ 
ffi^^tt (2.3 g, 99.4* ee, JR* 56*) ^IMStLTi^ £fcfgz:#: 
StlT 0J7g (JR* 16%, 97% ee), $6l«|tLT 0.16 g ORJfe 
4*, 92* ee) ©^S4b£<t&£*#&. 

15 M 112-113 x: m-KM,) „ 

[q!] d 23 + 28 . 9° (c 0. 997, CHC1 3 )„ 

IR (KBr) v cm" 1 : 2938, 1694, 1510, 1232, 957, 829, 761. 
'H NMR (CDC1 3 ) 62.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, 1=7.6 Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
20 J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2.6Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.2Hz), 11.0 
(1H, br s). 

25 (£j&£ 1 ) 

4-[(2,3-vt FP-1H-- f >x>-l-<;0^v]^>-tf>7a/^>^ (100 
mg) &fca»#£D^h^774- : CHI RALCEL O J (50 

miIDX500 mm, ?4*L)VW&XMWb , : ^HJ->/X* MJ 
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7JM-afi£&=90:10:0. h HSM : 80 mL/min, #5Aifi.K:50 TC) Sffl^T 
^IT«^« (38 ng) fcftfc. *ft«&«OJ63tettW: (-) fcjRLfc. 
(£$&2) 

SUM 4 0 fcW«|©*ttK:J;0, (R)-4-[(2, Fn-IHH" >5*>-lH' 

(99.011! ee) 39%. Hz^H (97!£ ee) 20SK, fgH&H (9.2X ee) 7* 0 
Mjft 110-111 "C dg-^H) „ 
[a] D 23 -28.8° (c 0.997. CHC1 3 ) 0 

IR (KBr) v cm" 1 : 2938, 1694, 1510, 1232, 957, 829, 761. 
10 'H NMR (CDC1 3 ) <?2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7. 6 Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
J=4.4Hz, 6.8 Hz), 6.94 (2H, dt 3=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7. 6 Hz) , 11.0 
(1H, br s) 0 

15 4-[(4,5,6,7-xh7t:Ho^>y[b]5 1 X>-4-f;i/)^'>]^> 

My^unym. 

4 1 mmojsm&m v^t; 4- [ (4, 5, 6, 7-r h 7 1 h □ ^ y 7 tt>] ^x 

54*. 

20 1M 87-89 *C (^X^;UX— 

'H NMR (CDClj) (5 1.79-2.17 (4H, m), 2.66 (2H, t, J=7.4Hz), 2.76 (1H, 
m), 2.87-2.95 (3H, m), 5.33 (1H, t, J=4.4Hz), 6.91-6.96 (3H, m), 7.09 
(1H, d, J=5.2Hz), 7.14 (2H, d, J=8.6Hz) 0 

M0H 3 4-[(6-^P^-2,3-^t KO-lH--f>5 :r >-l-^)W^^]^>-if 
25 >7°DA°>^9^ 

##0>J3 2 tmMw%&*ft^T, §-yu^-\-^y<?;yfrt> 6-yp^E- 
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?jyfrt>OW& 84X. 

'H NMR (CDCI3) 5 2.20 (1H, m), 2.51-2.64 (3H, m), 2.79-2.94 (3H, m), 
3.06 (1H, m), 3.68 (3H, s), 5.68 (1H, t, J=5.0 Hz), 6.91 (2H, d, J=8. 6 
5 Hz), 7.10-7.15 (3H, m), 7.40 (1H, dd, J=1.8 Hz, 8.0 Hz), 7.53 (1H, d, 
J=1.3 Hz). 

*Mi4 4 4-[(6-7*Ot-2 > 3-vkHP-lH--r>x>-l-f;i/)^v]^>if 
yy°unym 

##U4tR»©^*ffl^T t 4-[(6-7"P^:-2,3-^fc FP-lH-f>x>- 

m& 108-109 r ($>x^x--r;i^-^*tf>#SSiBft). 
•H NMR (CDCI3) 52.20 (1H, m), 2.57 (1H, a), 2.69 (2H, t, J=8.0Hz), 
2.85 (1H, m), 2.96 (2H, t, J=8.0 Hz), 3.06 (1H, m), 5.68 (1H, dd, 
J=4.9Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.10-7.19 (3H, m), 7.41 (1H, 
15 dd, J=l.9Hz, 8.1Hz), 7.54 (1H, d, 1=1.4 Hz). 

mMM4 5 4-[(2,3-> ? t:HD-6-7x-;V-lH-r >x>-l-r;P)^^'>]^> 

nffiW2 2tRI«©^rfetfflViT, 4-[(6-7 , P ; &-2,3-> 5 t:FP-lH--f>x ' 

>-i-r )v) ^ >•£ yy u n ym* t y x p e. sggift; 

20 iR* 11X. 

M 121-122 "C (S?If;H-f;hAW>*6Sii). 
'H NMR (CDCI3) 5 2.25 (1H, m), 2.60 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.90-3.00 (3H, m), 3.17 (1H, 111), 5.78 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.97 
(2H, d, J=8.6Hz), 7.16 (2H, d, J=8. 6 Hz), 7.27-7.63 (8H, m). 

25 |»!4 6 4-[(2-^^[i,i'-t*7xn;W-3-r;i/)^ h*y]^>H>7°u 

1 tmU®1ife*m^T, 4-t Pu^i/^yvyzfuKymt^frt 
i-**))r-i-\Z7x.~)V*9;-)VfrbMfo&m*%l£, » six. 
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'H NMR (CDClj) 62.24 (3H, s), 2.61 (2H, t, J=8. 1 Hz), 2.91 (2H. t, 
J=8.1 Hz), 3.67 (3H, s), 5.06 (2H, s), 6.95 (2H, d, J=8.6 Hz), 7.14 
(2H, d, J=8.6 Hz), 7.22-7.44 (8H, n). 

5 mmm4 7 4-[(2-^^;i/[i,r-tf7x^;w-3--f;u)^h^^]^>if>yn 
4 1 mmo-^m *m v> t, 4- [ (2- * [1 , 1 • - e y x - ;w -sh* ;w 

^h + '>]^>«>^D/1>«^5 t ^6«ifl3^»*#&. JR* 53%„ 
154-155 13 (BMfcl^l^-^^V^SHittft). 
10 'H NMR (CDCI3) 6 2.24 (3H, s), 2.66 (2H, t, J=7. 9 Hz), 2.92 (2H, t, 
J=7.9Hz), 5.06 (2H, s), 6.95 (2H, d, J =8. 6 Hz), 7.15 (2H, d, J=8. 6 
Hz), 7.24-7.44 (8H, a). 

mmM4 8 4-[(4-^0^-2,3-^kHn-lH-f>x>-l-f;W)^^]^>if 
#J>frt><DtS& 31SK. 

'H NMR (CDCl 3 ) 62.22 (1H, m), 2.51-2.64 (3H, m), 2.88-2.97 (3H, m), 
20 3.12 (1H, m), 3.68 (3H, s), 5.78 (1H, dd, J=4. 6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8.6Hz), 7.09-7.16 (3H, m), 7.34 (1H, d, J=7.5 Hz), 7.46 (1H, d, 
J=7.8 Hz). 

9 4-[(4-^Ot-2,3->?t HP-lH-^>5*>-l-f ;W**^]^>i? 
25 ##^4tN^O^*ffiViT, 4-[(4-yp^-2,3-^t HO-lH--T>x>- 

i--r;w^>']^>-if>7°DA>M^^;^^M^'&t/^#feo jrs* 77*0 
116 112-113 *C (-^x^;i/X— ^U->*»6IMiil). 

'H NMR (CDClj) (5 2. 20 (1H, m), 2.57 (1H, m), 2.67 (2H, t, J-8. 0 Hz), 
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2.87-2.98 (3H, m), 3.14 (1H, m), 5.78 (1H, dd, J=3. 5 Hz, 6.6 Hz), 6.92 
(2H, d, J=8.6Hz), 7.09-7; 17 (3H, m), 7.35 (1H, d, J=7.5Hz), 7.47 (1H, 
d, 1=7.9 Hz) 0 

mMM5 0 4-([4 , -^PD-l ) l , -fc*7xn;i/]-3--f;i/^ b^'Oif >7°p 
5 A>Wi^)V 

'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
10 7.38-7.54 (7H, m), 7.61 (1H, br s)« 

mffiMS l 4-([4'-^nD-i,i'-i:7x-;W-3-^;w h^>M>if>7P 

4 1 mm<Diife*m ^x, 4- ( w* -7 n d -1 , r - t? 7 x -3--r ;p 

15 « 147-148 -C 

'H NMR (CDCI3) (5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.09 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.39-7.53 (7H, 
m), 7.61 (1H, s), 

H;6i#!j 5 2 4-[(2,3-5>k FD-4-7xn;V-lH-i->x>-l-r;i/)^^]^> 

20 -\f>yan>m^^jv 

mMM2 2 tmm®%&&%^T, 4-[(4-7P^-2,3-^t: FP-IH-f>f 

>-i ~i ;i/) ->] ^ >if > 7° □ a° 1 7 x p >m#> £ 35Hft; 

£-4&&#fc. W 95«o 

25 'H NMR (CDC1 3 ) 5 2.20 (1H, m), 2.51 (1H, m), 2.62 (2H, t, J=7. 1 Hz), 
2.90-3.01 (3H, m), 3.19 (1H, m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 6 Hz, 
6.5 Hz), 6.96 (2H, d, J=8.6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7.33-7.45 (8H, 

Dl)o 
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•^yyunym. 

m^mi tmmo)jjm*m^T, 4-[(2,3-^t FD-4-7xx;i/-iH--r >x 

5 65% 0 

Si& 1 37-138 r (i?x^;i/x-^;i/— ^\^>^e»^^) 0 

'H NMR (CDC1 3 ) 52.20 (1H, m), 2.52 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.91-3.01 (3H, m), 3.20 (1H, m), 5.78 (1H, dd, J=4.6Hz, 6.5 Hz), 6.98 
(2H, d, J=8.6Hz), 7.17 (2H, d, J=8.6Hz), 7.33-7.47 (8H, m). 

10 mmM5 4 4-([4'-hij7Mn^?;H J r-k , 7xz;i/]-3^;Mh+y) 



frzmmik£M*&'&mmtvTmco jr* 82*, 

l H NMR (CDClj) (5 2.60 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
7. 47-7. 57 (3H, m), 7. 66-7.70 (5H, m)„ 

H»J5 5 4-([4 , -hU7;u^n^5 i ;i/-i,r-tf7xn;i/]-3-i';i/^ 
Si& 144 r (ffKx^;i^-A^>^&si}||) 0 

'H NMR (CDC1 3 ) (5 2. 65 (2H, t, J=7.9H.z), 2.91 (2H, t, J=7.9Hz), 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.8Hz), 7.47-7.56 (3H, 
25 n), 7.66-7.09 (5H, m). 

SHMJ5 6 4-([2\6 , -^*^M,l , -t!7xX;i/|-3-'f;M h^i/)^>if 

IWJ2 2 fcffWiMttfcfflvvr, u-^f;k7i^a>i^^i 
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'H NMR (CDCI3) 52.01 (6H, s), 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 
1=8.1 Hz), 3.66 (3H, s), 5.09 (2H, s), 6.89 (2H, d, J=8. 6 Hz), 7.09- 
7.20 (7H, m), 7.38-7.44 (2H, n). 

5 mmms7 4-([2 , ,6 , -^^5 L ;i/-i,r-t'7xz:;w-3-<;i/^h^>')^>if 
4 1 mm<Djjm*% v>t> a- ( [2' , 6' , 1 ■ -\z 7 x-jw -3- 

M 136-137 "C (KISl^l^A^t^S^^i). 
10 'H NMR (CDCI3) 5 2.00 (6H, s), 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0Hz), 5.09 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.08-7.25 (7H, m), 
7. 35-7.50 (2H, m)„ 

mMM5 8 4-[[3-(7i^W b**s)7x.~)Vl* h^1^>^>7u/Vy 

'H NMR (CDCI3) (5 2. 59 (2H, t, J=8.1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 5.07 (2H, s), 6.86-6.94 (3H, m), 7.01 (1H, d, 
J=7.5Hz), 7.07-7.12 (3H, m), 7.25-7.45 (6H, m). 
20 mmM5 9 4-[[3-(7x-;M h^»7xnjl/]^ b^y]^>if>7°nA> 

m 

m& 107-108 -c mm^)u-'\*D->ftt>nM&), 

25 'H NMR (CDC1 3 ) 52.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7. 9 Hz), 5.01 
(2H, s), 5.07 (2H, s), 6.87-6.94 (3H, m), 7.01 (1H, d, J=7.6Hz), 
7.06-7.13 (3H, m), 7.26-7.45 (6H, m)„ 

mmm & o 4- [(2, 3-^t h a-2, >^>-\—od s/k 
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>-l-^>d>€. 2,3-^bHD-2,2-^^^;P-lH-r>x>-l-^"-;V*#fe 0 £ 
5 &jg<ft;&<Ml£ftfc. 2,3-^kh*P-2,2-i^5P;WlH-^>x>-l- 

l H NMR (CDC1 3 ) 51.13 (3H, s), 1.23, (3H, s), 2.62 (2H, t, J=7. 5 Hz), 
2.73 (1H, d, J=15.4Hz), 2.86 (1H, d, J=15.4 Hz), 2.93 (2H, t, J=7. 5 
10 Hz), 3.86 (3H, s), 5.28 (1H, s), 6.98 (2H, d, J=8.6Hz), 7.11-7.27 (6H, 
m)o 

mmm6 I 4-[(2,3-> J t:FP-2,2-^^5 1 ;i/-lH--r>x>-l-i')I/)^^3^ 
##0iJ4 trnmo^mZH^T, 4- [(2,3-:^ FP-2, 2-J^)V-m-i y 
46*o ?ft$o 

'H NMR (CDC1 3 ) 61.13 (3H, s), 1.23, (3H, s), 2.68 (2H, t, J=7.3Hz), 
2.73 (1H, d, 1=18.9 Hz), 2.87 (1H, d, J=18.9Hz), 2.93 (2H, t, J=7. 3 
Hz), 5.28 (1H, s), 6.98 (2H, d, J=8. 6 Hz), 7.00-7. 27 (6H, m) 0 
20 H;H#!|6 2 4-[(2 1 3-'7tFn-5-^fJHH-^>f>-l-f;Wt*>']^>f 

y^unym^)V 

0%M3 2tmM<Djjfe*m^T, 2,3->?h FP-5-^^-lH-r>x>-l- 

tyfrz 2,3-^h hp-5-^^;1/-ih-t y?y-\-3r-)V*ntc 0 z.n^mm 
m 1 1 w\u (Djjm *m ^ x 4- 1 f p * y* >if y ■? p n ym * t w& £ 

25 it, mMfc&to£&1to 2,3-^t FP-5-^5P)MH-f >x>-l-*>^SOJR 
m 99!&o 

'H NMR (CDCI3) 62.21 (1H, m), 2.36 (3H, s), 2.50 (1H, m), 2.61 (2H, t, 
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J=8.2 Hz), 2.82-2.91 (3H, m), 3.10 (1H, m), 3.68 (3H, s), 5.69 (1H, dd, 
J=4.0 Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J=8. 6 Hz), 
7.14-7.16 (3H, m), 7.30 (1H, d, J=7.7Hz)„ 

Uli 6 3 4- [ (2, 3-7 t H P-5-* ?)V-\YL-<1 >x>- W fr) ^ >i? 

5 >yPA°>m 

^m4tmm<D%m%m*T, 4-[(2,3-> ? t: Ha-5-^^;wiH-r>x>- 
\-i )V)**is]^>^>7un>M^)Vfr^mik&m*%tc<, urn 3i%„ 

M 108-109 X: (z/X.^)V2L-9')l— 

'H NMR (CDC 1 3 ) (5 2.20 (1H, m), 2.36 (3H, s), 2.51 (1H, m), 2.67 (2H, t, 
10 J=8.2 Hz)., 2. 80-2.94 (3H, m), 3.14 (1H, m), 5.69 (1H, dd, J=4. 1 Hz, 

6.4 Hz), 6.93 (2H, d, J=8.6Hz), 7.04 (2H, d, J=7.7Hz), 7.11-7.16 (3H, 
m), 7.30 (1H, d, J=7. 7 Hz) 0 

H«J6 4 4- [(2, 3-7 1 KP-7-^JP-lH-f >7>-l-^ )l)**i/]^>l£ 
15 ##0i]3 2tW^5ffl^T, 2,3-vbHP-7-^^;i/-lH-f>x>-l- 

Jr>frt> 2,3-^t ^u-i-^)V-m-^yry-\--t-)v^%tz.o £ti£## 
m i tmn<D^m^m^T 4-t KP^v^>if >7urt>m*?)vtw&% 

ii\ «^t/^#fc 0 2,3-vt HP-7-^^-lH-f >x>-l-^>^e»©JR 
^ 57«o 

20 

'H NMR (CDClj) <5 2.21-2.49 (2H, m), 2.30 (3H, s), 2.62 (2H, t, J=7. 4 
Hz), 2. 85-2.97 (3H, m), 3.18 (1H, m), 3.68 (3H, s), 5.74 (1H, dd, 
J=2.0Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.13-7.23 (4H, m) 0 

25 H»J6 5 4-[[4-(4-7x;+'>7x;+J/)7i-Jl/]/h + '>]^>t*>y 

pA°>m^^;i/ 

###J3 3 tmU<D^m^m^x, 4-t FP^^if^PA^i?;*^ 

t 4- (4-7 iy^y7xy^y)^>yJl'7Jl/3-Mi?) ^Sfb^ £ S fefft 
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*£LTftfc. JR* 26*0 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.99 (2H, s), 6.89 (2H, d, J=8.6Hz), 6.99-7.13 (11H, m), 
7.31-7.40 (4H, m). 

5 H»J6 6 4-[[4-(4-7iy+'>7x;^»7x-JH^ h*$/K>-tf>y 

)V)* V* 9 s^>V>7un>&*7)Vfr%$Mfc'&®*&1t. W 81*. 
M£ 167-168 V, Wl^P-A^V^SS^S). 
10 'H NMR (CDClj) (5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.99 
(2H, s), 6.91 (2H, d, J=8.6Hz), 6.99-7.15 (11H, m), 7.31-7.40 (4H, m) 0 

mmm6 7 4-[[4-[4-(h-U7;i/^-o^h+^)7xy^v3 7x^;w^ 

15 ^]^>X7Jl/TkF!!i^ 4- [4- ( h U 7^D ^ h+y) 7 x ; + y] ^>^1/ 
7 J^-J^i«tl/T#fco ££K:###!|3 3 <h|WI^(D77S§fflViT, 4- 

h h*P^v^>-lf>yaA 0 >^^^;i't 4-[4-(hU"7;^D^ h^»7x; 
* ->] ^ > 3 6 &ffft;6tt * e t ux#fc. 4- [4- ( h u 
7;p^d^ h^»7xy+y]^>xr;vfk f*&0W 27*, 

20 'H NMR (CDC1 S ) (5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.67 
(3H, s), 5.01 (2H, s), 6.90 (2H, d, J=6.7Hz), 6.92-7.03 (4H, m), 
7.11-7.20 (4H, m), 7.41 (2H, d, J=8.6Hz) 0 

mmM6 8 4-[[4-[4-(h'J7MP^ b^y)7x/^y]7x-JW^ 
25 P%M4tmM<Dljm*%^T, 4-[[4-[4-(hU7MD^h^y)7x7 

+->]7x-jh * h*y\^>n >7unym*?)Vfr%$mit%mitmc, 

W 87*o 

M£ 137-138 <c ^*v>fr<z>m%;m) 0 
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'H NMR (CDC1 3 ) 52.66 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8. 0 Hz), 5.01 
(2H, s), 6.90 (2H, d, J=8. 6 Hz), 6.99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d, J=8.6 Hz) 0 

mmm 6 9 4- [ [4- ( u , 1 • - t* 7 x = ; w - w 7 x =; w * h * ~>] ^ 

5 >if>7°n/\°>g!>3^ 

#%$|3 3 £|W14i<D7j&£ffl^T, 4-t HP^V^>-if>7" > DA°>M^5 1 ;i/ 

t 4- ( [1 , 1 ' - tf 7 x nju -4-< -» ^ > v;vt e. &m<t&fo 

*&&B*£lsTmco JR* 13* 0 

'H NMR (CDCI3) (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
10 (3H, s), 5.01 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.05-7.14 (6H, m), 
7.30-7.48 (5H, m), 7.55-7.58 (4H, n). 

mmm7 o 4-[[4-([i,i'-t'7i^w-HM+-»7i^n^ 

##«4iRfll<D^j*ftfflViT, 4-[[4-([l,l'-t*7x-;W-4-^;U;t^>) 
84%o 

Kk£ 196-197 °C WlfikAW>^^^S). 
'H NMR (CDC1 3 ) 62.66 (2H, t, J=7. 9 Hz), 2. 92 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.05-7.13 (6H, m), 7.31-7.48 (5H, m), 
20 7.55-7. 58 (4H, m) 0 

WJ7 1 4-[[4-[4-(7xn;M h^»7i;*->]7i^W^ h*->]^ 

25 *&&BMtLTmtCo W 24*. 

'H NMR (CDCI3) <52.60 (2H, t, J=8. 0 Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.97 (2H, s), 5.05 (2H, s), 6.88-6.97 (8H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.34-7.47 (7H, n). 
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nmm7 2 4-[u-[f(7xr;M h*'»7xy+->]7i-jw^ h^'>]^ 

#*«4tB»o*ttftffl^ 4-[[4-[4-(7xr:;i/^ h^»7i/**>] 

5 55*. 

M 180-181 "C (IHtx^W-A^lJ-^^&ffilS*). 
»H NMR (CDCI3) (5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s), 6.89-6.97 (8H, m), 7.13 (2H, d, J=8. 6 Hz), 
7.26-7. 45 (7H, m). 

10 H»J7 3 4-[(2,3-> f h h^>-lH-< >x>-W;|/)*M^>]^> 

m^ms 2 tmuco^m^m^x, 5-^h^v-i--r>^v>^6> 5-*h* 

^-l-r>^/-;W^#^:. ifttt. 3 £|r]$I0#&£^T> 

4-h Ho^i/^>if>^oA>i?^^;Vi: 5-* h^y-l-i >?;-)Vfr 

15 B{b£toSa6»*£LT#fc. 5-* h+^-l-T >*»6©JR* 14X. 
l H NMR (CDC1 3 ) 62.19-2.29 (1H, m), 2.47-2.58 (1H, m), 2.61 (2H, t, 
J=8. 1 Hz), 2.82-2. 88 (1H, ra), 2.91 (2H, t, J=8. 1 Hz), 3.08-3.19 (1H, 
m), 3.68 (3H, s), 5.66 (1H, dd, J=3.6 Hz, 6.5 Hz), 6.78-6.82 (2H, m), 
6.91 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz) 0 

20 H»J7 4 4-[(2,3-yk h+i/-lH-<>f>l-<JWt+y]^> 

My^unym. 

y-\-^)V)**y^yvy7unym*^)),ft^mi\:^m*mzo w 

67* 0 

25 m& 87-88 ■c (mmxT-jis—^vyfrznmMdo 

'H NMR (CDCI3) 52.18-2.28 (1H, m), 2.46-2.59 (1H, m), 2.67 (2H, t, 
J=8.0 Hz), 2.81-2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.17 (1H, 
m), 5.68 (1H, dd, 1=3. 6 Hz, 6.5 Hz), 6.74-6. 82 (2H, m), 6.92 (2H, d, 
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J=8. 6 Hz), 7.14 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz)„ 

|»|7 5 4-[(5-£PP-2,3-^t HD-1H--T ><f>-\-4 )V)Hr*r*s\1>'V. 

5 l--f >^/-;Hfe#fc. toft. 2£>{;:##0iJ3 3 tn*©*ttftfflViT, 4-fc 

l H NMR (CDC1 3 ) 5 2.16-2.27 (1H, m), 2.49-2.59 (1H, n), 2.62 (2H, t, 
J=8.2Hz), 2.83-2.90 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.05-3.17 (1H, 
10 m), 3.68 (3H, s), 5.67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.91 (2H, d, J=8. 6 
Hz), 7.14 (2H, d, J=8. 6 Hz), 7.19-7.33 (3H, m). 

H»J7 6 4-[(5-^ap-2 f 3-^tHD-lH--r>5 f >-l-f;W^^]'<>-e 
&%M4tmM®1jfe*m*X, 4-[(5-*PP-2,3-> f t KP-lH-f >x>- 

15 i-^;0^^]^>if>ypA>i?^^;i/^e,^S'fb-&^^#^o « so*. 
m 136-137 °c (mnx.?-)v—'\*v>frt>mmm)o 

•H NMR (CDC1 S ) 62.17-2.28 (1H, m), 2.51-2.62 (1H, m), 2.67 (2H, t, 
J=7.9 Hz), 2. 85-2.90 (1H, m), 2.93 (2H, t, J=7. 9 Hz), 3.06-3.17 (1H, 
m), 5.67 (1H, dd, J=4.4 Hz, 6.6 Hz), 6.91 (2H, d, J=8.6Hz), 7.14-7.33 
20 (5H, m)„ 

mMM7 7 4-[(5-7)l/^P-2,3-^t KP-lH-f >f £ >-l--i)V)^r^>]^> 

25 4-kFp*$/^>-fe?>7 p PA>m*3 1 ;i'£ s-7)v* p-i-o^y-;^e 

4- [ (5-7 JM- P-2, 3- h H P-lH—f >x >- 1 ~Y )!/) ->] ^ >i? > 7° D /I > 
Sfc*^;i/£*f.fc. Jft#. 3SfC##W4 £W]«|0#iSfcfl3V»T, 4-[(5-7)l/^ 
□ -2,3-vt HD-lH-<>T>-l--f ;W^S/]/^>-g>^p/t>BI^?Jl/j^6 



WO 2004/041266 



227 



PCT/JP2003/014139 



M 124-125 r (^x^x-x;i^-^\^if>^?>BI§^)o 

'H NMR (CDClg) 52.18-2.29 (1H, m), 2.50-2.62 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.85-2. 89 (1H, m), 2.93 (2H, t, J=8. 0 Hz), 3.07-3.18 (1H, 
5 m), 5.68 (1H, dd, J =4. 1 Hz, 6.5 Hz), 6.90-6.98 (4H, m), 7.15 (2H, d, 
J=8.6 Hz), 7.33-7. 37 (1H, m) 0 

mmm 8 4-[(2,3-s?t Pu-s-t^iv-m-^ y^y-i--! Mj-^^^yv 

io i--r>^y-;p^#/to £$£##0»j3 3 trnm^^m^r, 4-t 
[(2,3-i/t HD-S-^^-lH-f >x>-i--r;i/)^-^->]^>if>yD/\°>^^ 

□-5-^^;i/-iH-< >x>-w ;w ^->]^>-fcf >°?un>vm-)],-fr z&m 

15 ft-&4fe*#fc. 5-^fJWl-f>^;>*50W 29%. 

74-75 "C (^X^X-^t—'S^IJ-^&IHt*). 
'H NMR (CDC1 3 ) 62.13-2.25 (1H, m), 2.34 (3H, s), 2.49-2. 60 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.80-2.91 (1H, m), 2.92 (2H, t, J=8.0Hz), 
3.04-3.13 (1H, m), 5.69 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 

20 Hz), 7.10-7.19 (4H, i), 7.24 (IH, s). 

mWM7 9 4-[(2,3-v>fc FD-6-* h**>-lH-f >^>-l--f ;W^+'>]^> 

#%#»J3 2 tfflUwjjm&m^T, 6-* h=^>-w>^y >^e> 6-*h^ 

4-[(2,3-vt KO-6-* h+^-lH-T >x>-l-r;i/)^+v]^>-ff>^DA°> 
K^^Kfcfcfc. ffltt. ^5>fc##^J4tP1^0^$ffl^T, 4-[(2,3-vt 
K D -6-* h * i^-lH— f >x >-!-< ;W ^ v] ^ >if >7°n A 6 
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l H NMR (CDC1 3 ) 6 2. 14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.79-2.88 (1H, m), 2.93 (2H, t, J=8. 0 Hz), 3.01-3.09 (1H, 
5 m), 3.79 (3H, s), 5.69 (1H, dd, J=4. 8 Hz, 6.5 Hz), 6.86-6.97 (4H, m), 
7.13-7.20 (3H, m) 0 

£2109 8 0 4-[(5-^o^-2,3-> ? k: Fn-lH-f >x >-W Mttisl^H 
##003 2 i^ttO^SSfflUT, 5-7*P^-I~f>:?V>#>£ 5-7*P ; 6- 

10 \-^>?/-)V*'&fco MVio £££###13 3 tmm<D%fe*m*T, 4-t 



7* d qe-2 , 3- v 5 1 h □ -lH-r > 7 s >- 1 ~r ;w ^ ^ >-t? > 7 s p a° >m * f-jv 
t Hn-iH-r >x>-i--r;i/)^^]^>-tf>yp/i>m^^;^e>^ffl^ 
133-134 *c (s?x^;wx— r;i^-^\^ij->^e»^^)o 

'H NMR (CDC1 3 ) <5 2. 15-2.27 (1H, m), 2. 47-2.59 (1H, in), 2.67 (2H, t, 
J=8.0Hz), 2.83-2.89 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.18 (1H, 
m), 5.66 (1H, dd, J=4.5 Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, 
20 d, J=8.6 Hz), 7.26 (1H, d, J=8.0 Hz), 7.36 (1H, d,. J=8. 6 Hz), 7.44 (1H, 
s)„ 

H»J8 1 4-[(2,3-^k HP-5-7xy^'>-lH-Y>.7 ; >-l-<;W^-=1r>']^ 
>if>yp/1>m • 

25 /^'>-i-r>^y-;p&#fc. turn. $e,t###!i3 3 tmmo^m^m^ 

^ & 4- [(2, 3-v^k h'n-5-7x/ + V-1H--T >x >-l--f )W ->] ^ >if > 




BMSSH't S-7n : E-l-'i>y/-)\sfrt> 4-[(5- 
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[(2,3-5>b Ha-5-7xy^5>-iH-i'>x>-i-f;i/)^i>]^>if>ya/\ 0 > 

wttj-fr&bmmfc&to&mt. 5-7i/^">-H>^;>)i^©iR$ 19%. 

1M 92-93 °C (^x^;H-x;k-^*1J->^6¥lttft). 
'H NMR (CDCI3) 5 2.18-2.29 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, 
5 J=8.0Hz), 2.81-2.90 (1H, m), 2.90 (2H, t, J=8. 0 Hz), 3.05-3.18 (1H, 
id), 5.70 (1H, dd, J=3. 9 Hz, 6.5 Hz), 6.87-6.90 (4H, in), 7.00-7.17 (5H, 
n), 7.29-7.38 (3H, m). 

mMW8 2 4-[(2,3-v ? fc HD-4-p<^;U-lH-r>T>-l-f ;W 5**3/1 
10 ###|3 2fcR«0^ftSfliHT, 4-*5P;i/-l-<>^/>#v£, 4-^^;u- 



*&afe»*tbT#fc. 4-^^;i/-i--r>^y >^e,©w 4*. 

'H NMR (CDC 1 3 ) 62.15-2.28 (1H, m), 2.30 (3H, s), 2.48-2.57 (1H, m), 
15 2. 62 (2H, t, J=8. 1 Hz), 2. 78-2.89 (1H, m), 2.91 (2H, t, J=8. 1 Hz), 

2.99-3.09 (1H, in), 3.68 (3H, s), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.93 
(2H, d, J=8.6Hz), 7.12-7.19 (4H, m), 7.25-7.27 (1H, m) 0 

mmms 3 4-[(2,3->?t Fu-i-t^jv-m-^ >x>-i-< ^t^i^y-v 

20 #%#|4 t®m<Djjfe&m>T, 4-[(2,3-^t FD-4-^^hlH-<>r>- 

m& 121-122 "c AW>^e,M^) 0 

'H NMR (CDC1 3 ) 62.16-2.27 (1H, m), 2.29 (3H, s), 2.49-2.61 (1H, m), 
2.68 (2H, t, J=8.1 Hz), 2.79-2.92 (1H, m), 2.92 (2H, t, J=8. 1 Hz), 
25 3.00-3.09 (1H, m), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.94 (2H, d, J=8.6 
Hz), 7.11-7.19 (4H, m), 7. 25-7.27 (1H, m). 

H»J8 4 4-[(2,3-^t FD-5,6->?^ b*^-lH--r >x >-W )V) **2/| 

^y-^yyunym^^ 
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;-M^«^n*aM*tiT#fc„ 5, h*~>-i-< y?j y 

5 42!L 

'H NMR (CDC1 3 ) 52.14-2.26 (1H, m), 2.49-2. 60 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.79-2.89 (1H, m), 2.91 (2H, t, J=8. 2 Hz), 3.04-3.14 (1H, 
m), 3.68 (3H, s), 3.86 (3H, s), 3.89 (3H, s), 5.68 (1H, dd, J=3. 6 Hz, 
6.6 Hz), 6.81 (1H, s), 6.91-6.94 (3H, m), 7.14 (2H, d, J=8. 5 Hz), 
10 MffiM8 5 4-[(2,3-^t KD-5,6-S^ b^i^-lE-^ y^y-l-l JV)**y] 

^mHtmrn^m^m^x, 4-c<2, fp-5,6-^* h^^-m-r 
>x >-i ; v) ->] ^ >if > p a° >m * s zmtt&m * »&. jr 

m 435K 0 

15 M£ 90-92 "C (^X^l/X-f-JU— ^-y-^&HttS). 

•H NMR (CDClj) 62.16-2.25 (1H, m), 2.49-2.61 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.80-2.91 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.04-3.15 (1H, 
m), 3.89 (3H, s), 3.91 (3H, s), 5.69 (1H, dd, J=3.7Hz, 6.6 Hz), 6.80 
(1H, s), 6.89-6.96 (3H, m), 7.15 (2H, d, J=8.6Hz) 0 

20 mmm8 6 4-[[2,3-^fcFP-5-(4-*^)|,:7xx;i')-lH--f >x>-l-f;P] 

v] ^ >*? y -? u a >m * 

3 2 tnmoJ38k*m^T, 5-(4-^^7i^w-i-< y& 

6 5-(4-^^7i^)-l--f>^;-;^ffc. ift#. $e»fc#%fS3 3t 

'H NMR (CDC1 3 ) 62.21-2.32 (1H, m), 2.40 (3H, s), 2.52-2.62 (1H, m), 
2.63 (2H, t, J=8.0 Hz), 2.92 (2H, t, J=8.0Hz), 2.96-3.03 (1H, m), 
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3.15-3.26 (1H, m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.95 
(2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.23-7.26 (2H, m), 7.43- 
7.49 (5H, m), 

MUMS 7 4-[[2,3-> ? fcHP-5-(4-^5 1 ;i/7x-;!/)-lH-<>^>'-l-r;i/] 

5 ^^]^>a>-fuA>m 

4 t mn<DJj&*% V>T, 4- [ [2, 3-5? h h* D-5- (4- ^?Jk7i ~)V) - 
W 68* 0 

M& 159-160 -c (tixf;i-A^>!&^SieS). 

10 ] H NMR (CDC I,) (5 2.20-2. 31 (1H, i), 2.40 (3H, s), 2.51-2.62 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.00 (1H, m), 
3.14-3.22 (1H, m), 5.76 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6. 96 (2H, d, J=8. 6 
Hz), 7.16 (2H, d, J=8.6Hz), 7.23-7.26 (2H, m), 7.43-7.50 (5H, m)„ 
mmm8 8 4-[[5-(4-7Jl/ta7x^)-2,3-yt H P-1H — f y^y-l—i 

15 ;W^y]^>-lf>7°nn>f/^ 

###4 3 2 tmUMmZm^T, 5-(4-7M07xZJW-H>^;> 

5-(4-7;^n7xn;i/)-i--r>^y-;i/^#rco £<=>i;:#%#i3 

3 £|W1}§<D7j&£/BV^ 4-hb*P*5^>i£>7'PA°>m^:M/i: 5-(4-7 

jWD7x-jw-i-f>^; s *BMfr&* * e fifft* t l t#& 0 5- 

20 (4-7MD7X-JW-1- f >?/>ftt><DlB& 315K. 

'H NMR (CDC1 3 ) 6 2.19-2.31 (1H, m), 2. 52-2.62 (1H, in), 2.63 (2H, t, 
J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.01 (1H, m), 3.14-3.25 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 
Hz), 7.09-7.16 (4H, m), 7.38-7.55 (5H, m) 0 

25 H»J8 9 4-[[5-(4-7;i/^P7x~;|/)-2,3-5?kFP-lH-^>x>-W 

M y] ^ >-e y 7° p a ym 

###J4 tmmOjjm&H^T, 4-[[5-(4-7J^n7x^JW-2,3->?bF 

p-iH-< >x >-i ^ >if y 7° a a 3^1^ zmmik&w * 
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'H NMR (CDC1 3 ) 5 2.20-2.31 (1H, m), 2.53-2.64 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.14-3.25 (1H, 
5 m), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.96 (2H, d, J=8. 6 Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H, m). 

##fd5 tmm<Djjm%m^T, 4-b ^a^iy^>^>zfu/^>m^^)vt 

10 2-(^DD^ ?)V) [b, d] 7 9 6 *SHfc£«> £ e £ L Tt#£ . 

JR* 355Ko 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 
7. 32-7.58 (5H, m), 7.95 (1H, d, J=7. 8 Hz), 8.02 (1H, s). 

15 mmm9i 4-(^>y[b,d]77>-H;v/ b^)^>^f>^un>m 
&%m4tmm<D^m&m^T, 4-(v^>y[b,d]7^>-2-r;M b=^» 
*>v>7un>m*?)\'ft&&i&{t&m&ftito jr* 80%. 

HjA 175-176 "C (iffltX^b—A+^^feflttft). 
'H NMR (CDC1 3 ) 62.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.18 
20 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.32-7.58 (5H, 
a). 7.96 (1H, d, J=7.4 Hz), 8.03 (1H, s). 

mMM 9 2 4-[(2.3-5>fc HD-5-7x^i;P-lH-f >"5r>-l--Y;W*=t t ^]^> 
##0!J3 2 <h|W|13l©7j}££fflV>T> 5-7ir;H-f >^;>^S 5-7x~ 

25 ;w-w>^/-;H£#fc. jfttt. ££K:##0>|3 3tR«o^§fflut, 
4-h KD*^>-fc? >^u/^>m^)Vt 5-7x^-1-^ >*V-;i/&S3& 
Hfc£**fifetfr*fcLT»&. 5-7x-;V-l-<>^ >^£><£>l&3£ 50* o 
'H NMR (CDC1 3 ) 6 2.20-2.31 (1H, m), 2.54-2. 70 (1H, in), 2.62 (2H, t, 
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J=8. 1 Hz), 2.92 (2H, t, J=8. 1 Hz), 2.98-3.04 (1H, m), 3.14-3.28 (1H, 
m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J=8.6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7.60 (8H, m). 

*|fc#]9 3 4-[(2,3-^kFD-5-7i-JHH-f>f>-l-<JWt^->]^> 

5 ¥.>?un>m 

&%m$tnWi(Dlj$k*m^T, 4-[(2,3->?t: FD-5-7x-;i/-lH-f >f r 
72%. 

m& i48-i49 n mm^jv—^^y^^nm^o 

10 'H NMR (CDClg) (5 2.21-2. 32 (1H, m), 2.55-2.75 (1H, m), 2.69 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.01 (1H, n), 3.16-3.25 (1H, 
m), 5.78 (1H, dd, J =4. 2 Hz, 6.6 Hz), 6.97 (2H, d, J=8. 6 Hz), 7.17 (2H, 
d, J=8. 6 Hz), 7.32-7.60 (8H, m). 

.mmM9 4 4-[[2,3-$>fc FD-5-(4-^ h*~>7 x-;W-lH-f >x>-l--f 

15 ;i/]^-^v]^>-if>^DA>^^^;v 

###)J3 2 t^o^ssfflViT, 5-(4-* h^>7iz;w-H>^y> 

h^y7izjv)-i-^>^y-M^ mmit&w * e t u r#fc . 5- 

20 (4-* h+S/7i^)-K>^/>^e.Of$ 38«o 

'H NMR (CDC1,) (5 2.20-2. 29 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 2.93-3.00 (1H, m), 3.15-3.23 (1H, 
m), 3.68 (3H, s), 3.85 (3H, s), 5.75 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94- 
6.99 (4H, a), 7.14 (2H, d, J=8.6Hz), 7.41-7.53 (5H, n). 

25 nMM95 4-[[2,3->?t: Hn-5-(4-^ h^^7x-;i/)-lH--f >T ; >-l-f 

) w ->] ^ >•£ > 7 □ a° >m 
^mntmuo^m^m^T. 4-[[2,3->>t ho -5- (4-* h^>7ir 
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MM* 151-152 r (lll?JHA^>^6fl^I), 
'H NMR (CDC1 3 ) 5 2.19-2.30 (1H, i), 2.51-2.65 (1H, m), 2.68 (2H, t, 
J=8. 0 Hz), 2.94 (2H, t, J=8. 0 Hz), 2.96-3.00 (1H, m), 3.14-3.22 (1H, 
5 m), 3.85 (3H, s), 5.70 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94-7.00 (4H, m), 
7.17 (2H, d, J=8.6Hz), 7.41-7.53 (5H, m). 

mMM9 6 4-[[5-(HnD7x^)-2,3-^h KP-lH-< >x>-l-f )V\ 

io 6 5-(4-^PP7x-;i/)-i--r>^y-;i/$#7 t Cc Jft#. 2Ziz0%M3 3 1 

mWi(Djjfe%J8^T, 4-t HD^^>if>yPA°>^^^;i/<i: 5-(4-^PP 

y x -l --f - 6 iift^i $ e fiffr* £ V T#fc« 5- (4-£ p 

D7x-JW-H>^7»!i^CW 43«o 

'H NMR (CDC1 3 ) 52.16-2.30 (1H, m), 2.50-2. 56 (1H, m), 2.62 (2H, t, 
15 J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3. 02 (1H, m), 3.14-3.23 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 3 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.38-7.52 (7H, m)o 

mmM9 7 4-[[5-(4-^PP7x-;i/)-2,3-^t HP-lH-f >^>-l-^;i/] 
^->]^>-tf>^PA°>^ 
20 0%M4tmM<D^m%%^T, 4-[[5-(4-^PP7x-;|/)-2,3-^k HP- 

ih— r >x>-i--f M***/]^>v>y'un>m*?)Vfrzmmk&®*mz 
m& 165-166 v mm^)v— ^**)->frt>nmM>)o 

'H NMR (CDCI3) 6 2.18-2.31 (1H, m), 2.51-2.63 (1H, m), 2.68 (2H, t, 
25 J=7.8Hz), 2.93 (2H, t, J=7. 8 Hz), 2.97-3.02 (1H, m), 3.15-3.19 (1H, 
m), 5.77 (1H, dd, J=4. 3 Hz, 6.4 Hz), 6.96 (2H, d, J=8.4Hz), 7.17 (2H, 
d, J=8.4 Hz), 7.38-7.55 (7H,' m) 0 

mmms 8 (+)-4-[(5-^pp-2,3-:xtb'P-iH-^>x>-w;iO:t*:>3^ 
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4-[(5-^DD-2,3-^fc FD-lH-<>f>-l-f )V)**r*s]s<>i£>7u/Vs 
M (50 mg) OTi^?n?bif77<f- ($3 y A : CHI RALCEL O 
J (50 mmIDX500 mm, ^-fejWb^XHM) , »*B : ^\^>/X^ J- 
5 ;i/=4:K gftjg : 70 mL/min, #^AM : 35 V) *m^TftmisTmmfc& 
tl (24 mg) %mtc 0 
[a] D 23 +8.2° (c 0.45, CHCl 3 ) 0 

mmm9 9 (-)-4-[(5-i'Dn-2 ( 3-ykFD-lH-'f>f>-l^JW^'>]^ 

10 4-[(5-£ p D-2, F n-lH--f >x>-l--T ;W^^>] ^>i?>^D/\°> 
1? (50 mg) ^l»DTh^77^» CHIRALCEL O 

J (50 mmIDX500 mm, ^-f i^Wb^lUS?) , : ^3r+)->/X^y- 

;i/=4:K ^5S:70 mL/min, *^AfflS:35 r) ^IHt^IbTil^ 
(23 mg) ttntco 

15 [a]„ 23 -6.2° (c 0.53, CHC1 3 ) 0 

mmmi 0 0 4-K>y[b]5 : t7x>-3-^JM h^>)^>ti>:/nA>^ 

#%0O5 3t|W|||(Z)^T, 3-^>ylb]3^7x>#;i/^lf;Pxt: F<h 

4-t FP^^>if>yPA°>m^^;W^M^tl§#fCo JRsp 79*„ 
20 «„ 

'HNMR (CDCI3) (5 2. 67 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.69 
(3H, s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 
7.33-7.40 (2H, m), 7.48 (1H, s), 7.80-7.90 (2H, m). 

mmmi o 1 4-K>ytb]5 i t7x>-3-fjw b^^yayyu^ym 
25 p^ms 8 tmmo^m^m^x, 4-(^>ycb]^7x>-3--r;i,^h^ 

-»^>if>7°DA°>m^5 1 ;^e)M{b'&t)^#fco JR# 86X 0 
■fcj* 125-126'C (|»X^;P— $M 7 ^P^I/X-^Jfe &»»*). 
'HNMR (CDClj) <5 2.65 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.25 
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(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.30-7.40 (2H, 
m), 7.45 (1H, s), 7.81-7.89 (2H, m). 

WJ1 0 2 4-(lH--f >K-;W2-f;M h^»^>^>^UA>Wt^)V 

*mmi tmmo^m^m^x, ih— r >\z-)v-2-*? y-)vt 4-tna 

MA 156-157 °e (B»x5 1 ;i^$?<v^Di;;Wx~5 i ;^6BISIW. 

'H NMR (CDC1 3 ) 5 2. 59 (2H, t, J=7. 4 Hz), 2.89 (2H, t, J=7.4Hz), 3.66 
(3H, s), 5.21 (2H, s), 6.52 (1H, s), 6.92 (2H, d, J=8. 6 Hz), 7.08-7.21 
(4H, m), 7.35 (1H, d, J=7.4Hz), 7.59 (1H, d, J=7. 5 Hz), 8.33 (1H, br 
10 s) 0 

mmmi o 3 4-(iH-r>h*-;i/-2--f;M h^»^>t?>:/PA°>® 

###13 8 tmM<Djjm%%^T 4-(lH--f >F-;i/-2--f )M h^-»^> 
t*>^DA'>i^fM^»^«o IR* 53« 0 

ma 131-133*0 (gimx^ju— *m yyntMi/x-- T)Vfrt>nm&). 

15 'H NMR (CDCI3) 52.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.52 (1H, s), 6.91 (2H, d, J=8. 6 Hz), 7.09-7.22 (4H, m), 7.31 
(1H, d, J=7. 4 Hz), 7.57 (1H, d, J=7.5 Hz)-, 8.33 (1H, br s) 0 

mmmi oa 4-[(2,3-^tFa-7-^^-iH-^>x>-i--i';i,)^v]^> 

20 0%M4tmU<D^m^m^T, 4-[(2,3-> ? t: HP-7-^^;i/-lH-r>x>- 

MA 1 28-129 °c (^x^;i/x-T-;i/— ^tf->*»SJS»ft). 
'H NMR (CDClj) 5 2.27-2. 50 (2H, m), 2.33 (3H, s), 2.67 (2H, t, J=8. 0 
Hz), 2.90 (1H, id), 2.92 (2H, t, J=8.0Hz), 3.15 (1H, m), 5.74 (1H, dd, 
25 J=1.7Hz, 3.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.12-7.23 (4H, m). 

0 5 4-[(3-^DD^>y[b]fX>-HW^ h*v!K>if>yp 

nym^jv 
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4-k \*U*i"<>1£>7nA>M* ; ?)l (0.91 g> 5.0mmol), 3-^PD-2- 
^>W7x>^^/-JV (1.0 g, 5.0mmol), rb7tFD77> (50 
mL), hU^;i'^X7^> (1.3 g, 6.5 nmol) # 7 =.){,*> \£ 

^7v> (1.7 g, 6.5 nmol) ©S^*MT-lW!l#bfc. SJtSS^ttS 

7A^DYh^77-f - K+-y->/'«x5 1 ;i/=5 : 1) -ems u a^-ft 

(1.6 g, JRJfs 87«) 

M 97-98 t: (»tiWh-^'fyynt:^i-5 l ;ir- ^*-y->^6WBJi). 

10 'H NMR (CDClj) 6 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 

(3H, s), 5.36 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
,' 7.37-7.48 (2H, m), 7.77-7.84 (2H, ■). 

(1.5 g, 4.0 mmol), rh7th*P77> (20 ml), *#;—)V (5 mLh * 
(2 mL) ^U^WtitV^A— zKfPtl (0.34 g, 8.0 nmol) ®A&ft|&&gl 
T?-0felI#U&. 0.5 ajBttntTr+ftt, «x^;rafifcBL 

20 jEETTW£l<£. ^i/iJA^W7A^DYh^77^- (s\*D->/m 

mx?-)u=3:i) m^^4ff 0.3 g, >um 94%) *%it. 
ma 136-137 v mm^)\r- >>-rvyptf;i/x-x;^s^iS@^)o 

'H NMR (CDC1,) (5 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.37 

(2H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 7.38-7. 45 (2H, 

25 m), 7.77-7.83 (2H, m), 9.68 (1H, br s). 

«0U 0 7 4-[(3-^^;U^>y[b]5 1 X>-2-f;V)^ h^v]^>if>^P 
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m 52*0 

mm H9-150 v (mm^jv— i?'(v7u¥)vx.-^)v— ^vyfrznwt 

5 'H NMR (CDC1 3 ) 5 2.43 (3H, s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 5.26 (2H, s), 6.93 (2H, d, J=8. 7 Hz), 7.13 
(2H, d, J=8.6Hz), 7.31-7.41 (2H, m), 7.68-7.71 (1H, m), 7.79-7. 82 (1H, 
m) 0 

MMM1 0 8 4-[(3-^^^>\/Cb]^x>-2-r;i/)^ h+v]^>-ti>^D 

io A>m 

mmmi o 6 trnm^m^^^T, 4-[(3-pwi^>i/[b]^x>-2-r 

MM 155-156 <C (Wx^P-y-f V^D tf;i/X-f;W^S^S), 
'H NMR (CDC 1 3 ) (5 2.42 (3H, s), 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, 
15 J=7.4Hz), 5.26 (2H, s), 6.94 (2H, d, J=8.7Hz), 7.14 (2H, d, 1=8.6 

Hz), 7.30-7.41 (2H, m), 7.68-7.71 (1H, m), 7. 78-7.82 (1H, m), 9.82 (1H, 
br s)„ 

mmmi o 9 4-(2-^>y7^x;M Y^y)^y^y^unym.^)V 
%nmi 0 5 tmw.(0^^m^x, 4-t PaJr-y^ynyyunym*?- 

20 )Vt H>'/77>^/-»S««» JR* 81X. 

MM 93-94 x: (»B8x5=-;p—A,^>^&fU»s). 

! H NMR (CDC1,) <5 2. 60.(2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 • 

(3H, s), 5.14 (2H, s), 6.77 (1H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, 

d, J=8. 7 Hz), 7. 20-7.32 (2H, m), 7. 48-7.57 (2H, n). 

25 mmm 1 1 o 4-(2-^>77^x;Mh*>o^>if>7°aA°>^ 

y^u/rsMtrivfrzmmik&wzmco urn m, 

MM 155-156 r (WBIx^P— ^yyDwu-fM^sei). 
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l H NMR (CDClj) 6 2.65 (2H, t, J=7. 5 Hz), 2.91 (2H, t, J=7.5Hz), 5.15 
(2H, s), 6.77 (1H, s), 6.95 (2H, d, 3=8. 6 Hz), 7.14 (2H, d, J=8.6Hz), 
7.20-7.32 (2H, m), 7.49-7.57 (2H, m), 9.67 (1H, br s). 
mMMl 1 1 4-(^>l/[b]^I>-2--OM Y**s)^>¥.>~7u/Vsm*?- 
5 )V 

mm i o 5 tmufD^m^m^r, 4-t \*u**/*t><v>7un>wi*?- 

M 154-156 x: (ettX-T'fl'Jfe&WB*). 

'H NMR (CDC I,) 6 2.59 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7. 5 Hz) , 3.66 
10 (3H, s), 5.30 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 
7.27-7.37 (3H, m), 7.72-7.80 (2H,-m). 

mnmi 1 2 4-(^>y[b]^x>-2-r ;m ]^>M>-t? >^o;t>i 

10 6 ^ra«O^SffllriT, 4-(^>y[b]^X>-2--i-;l/^ b^vO 

15 m& 190-191 "c wif jh^ vyp ifju-f jW^ & s^). 

'H NMR (CDClj) 5 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz), 5.30 
(2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 7.28-7.37 (3H, 
m), 7.73-7. 83 (2H, m), 9.82 (1H, br s)„ 

mmmi 13 4-([i,i , -tf7xn;i/]-3-r;i/^h^^)-3-^o^>if>^ 
20 a/t>i^f;p 

Sift. 

25 'H NMR (CDC1,) 6 2.59 (2H, t, J=7.3Hz), 2.87 (2H, t, J=7.3Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.88 (1H, d, J=8.4 Hz), 7.06 (1H, dd, J=1.8Hz, 
8.4 Hz), 7.33-7.37 (1H, in), 7.41-7.47 (5H, m), 7.52-7.62 (3H, m), 7.71 
(1H, s)o 
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MffiMl 1 4 4-([l,l'-tf7x-;i/|-3--f;M h+>')-3-^D^>-t?>7 p 

mmi t®m<Dj5m*m*T, 4-([i,i , -t*:7x-;i/]-3-i';M h*y)- 
3-^D^^>if>7 p PA°>m^^;^e.^^b'&ti^#feo w 87*. 
5 83-84 *c (mmx9-)v-^D->^^nm^)o 

l H NMR (CDClg) «5 2.64 (2H, t, J=7. 4 Hz) , 2.88 (2H, t, J=7. 4 Hz), 5.19 
(2H, s), 6.89 (1H, d, J=8.4 Hz), 7.07 (1H, dd, J=2. 0 Hz, 8.4 Hz), 
7.33-7.38 (1H, m), 7.42-7.48 (5H, m), 7.53-7.62 (3H, m), 7.70 (1H, s). 

mmmi i 5 i-a-^yv^r^/vfr* h*y)^y¥.yfunym.*^)v 
m& *c (Mx^;i/-^vyptf;ux-T-;^c^M)o 

'H NMR (CDCI3) (5 2.59 (2H, t, 1=7.5 Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.56 (2H, s), 6.96 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
15 7. 37-7.53 (2H, m), 7.89 (1H, d, J=8.0Hz), 8.03 (1H, d, J=8.0Hz). 

mmmi 1 6 4-(2-^>y^7yu;M h^-yxy^y/uAym 

mmmi o Qtmm^m^m^x. 4-(2-^>\/^7\/u;i^h^>)^> 
vy?unym*^)Vft%imfc%m*mtz a w 93*. 

MA 158-159 *c (Siiwv-^< y if;n»fJW^S^)„ 

20 'H NMR (DMS0-d 6 ) 6 2.48 (2H, t, J=7.5 Hz), 2.75 (2H, t, J=7. 5 Hz), 

5.56 (2H, s), 7.01 (2H, d, J=6. 8 Hz), 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m), 8.01 (1H, d, J=7.7Hz), 8.11 (1H, d, J=7. 7 Hz), 12.01 
(1H, br s) 0 

l 7 4-[(i-^^;wiH--f >H-)W2-f;i/)^ h^i/]^>-k'>^o 
25 nym^)V 

H»jio 5 tmmo?3&*m^x. 4-t Yu^y^y^yyu^ym*^ 
)Vt yp-fr*? ;-)ifrzmm<[:&W)*'&t£* « 28*. 

MA 157-158 "C (ffiJlfiH^V^DKjH- r^SHISiR). 
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■H NMR (CDCI3) 6 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 3.80 (3H, s), 5.16 (2H, s), 6.58 (1H, s), 6.93 (2H, d, 1=8. 6 
Hz), 7.07-7.15 (2H, m), 7.21-7.25 (2H, m), 7.31-7.34 (1H, m), 7.59 (1H, 
d, J=7.9 Hz), 

5 ?mmi 1 8 4-[(l-*3^lMH->f >F-)W2-'f;i')* h*5/]'<>M>7u 

■: mmm 1 o 6 tmu<D%m*m*T, Ma-jwuH-r > F-;w2~f ;w 
* Y^^^y^y^unym^m^mm^m^ntc m 2ix. 
m 151-152 1: mm^)v-*Mv7u\f)\,x.-< r)i<ftt>mm§>). 

10 'H NMR (DMS0-d 6 ) 6 2.51 (2H, t, J=7.5 Hz), 2.75 (2H, t, J=7. 5 Hz), 

3.32 (3H, s), 5.26 (2H, s), 6.59 (1H, s), 7.00-7.05 (3H, m), 7.14-7.19 
(3H, in), 7.45 (1H, d, J=8.3Hz), 7.53 (1H, d, J=8.3Hz), 12.08 (1H, br 

s)„ 

MMMl 1 9 4-[(6,7,8,9-T-h^t FD-5H-^>^v^a/\yx>-5--f;i/) 

15 ^y]^>^>-fun>m^)V 

)V t 6, 7, 8, 9-rb7t K P-5H-^ >V DA^f >-5-:fr >fr £«fc"&tf 
£t#fc„ » 36% 0 

20 'H NMR (CDCl,) 5 1. 43-1.55 (lH, m), 1.79-1.21 (3H, m), 2. 04-2. 15 (2H, 
m), 2.57 (2H, t, J=7.5Hz), 2.76-3.00 (4H, m), 3.65 (3H, s), 5.28 OH, 
d, J=9. 1 Hz), 6.79 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J =8. 6 Hz), 7.12- 
7.16 (3H, m), 7.33-7.35 (1H, m). 

^JS0!Jl 2 0 4-[(6,7,8,9-7 : -h7fc KP-5H-^>yv^P^\yT->-5-f;i/) 
25 ^5>]^>-if>7°PA°>m 

0 6 tW*©^rtt*'ffl^T, 4-[(6,7,8,9-fh5k FP-5H-^>>/ 

->^p^t >-5--r » *a ^ >if > y p /\° >m * J-frft *=> nm^m & 

%1t. W 65* 0 
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EM 129-130 "C (WKx^P-^-fy^Dtr^X-T-^SSiBft). 
'H NMR (DMS0-d 6 ) 6 1.39-1.48 (1H, m), 1. 67-2.05 (5H, m), 2.46 (2H, t, 
J=7.5 Hz), 2.72 (2H, t, J=7.5Hz), 2.81-2.97 (2H, m), 5.46 (1H, d, 
1=8.4 Hz), 6.84 (2H, d, J=8. 6 Hz), 7.07-7.16 (5H, m), 7.24-7.30 (1H, 
5 m), 12.08 (1H, br s). 

Jdfittl 2 1 4-[[4-(hU7J^O^^;i/)^>y[b]5 t X>-2-r;l/]^ h^r 

10 &^£#fc„ JR$ 69i6o . 

76-77 t: raifcx-xJWSHilSii). 

'H NMR (CDCI3) 5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8. 7 Hz), 
7.36-7.41 (1H, m), 7.53-7.55 (1H, m), 7.65 (1H, d, J=8.3Hz), 7.98 (1H, 
15 d, J=8.3 Hz), 

mffim 12 2 4- [[*-< h U y)V* n ^ [b] ^x >-2-^ ;W j* b * 
20 w 82a;, 

j»^C 151-152 TC OMlX^k- ^<y7°Ptf;|/X—r;i/^€>W^rS). 
'H NMR (DMS0-d 6 ) (5 2.46 (2H, t, J=7.5Hz), 2.75 (2H, t, 7=7.5 Hz), 
5.50 (2H, s), 6.97 (2H, d, J=8.8Hz), 7.15 (2H, d, J=8.8Hz), 7.53 (1H, 
t, J=7.7Hz), 7.65 (1H, s), 7.77 (1H, d, J=7.5 Hz), 8.31 (1H, d, J=7. 5 
25 Hz), 12.08 (1H, br s). 

nt&Ml 2 3 4-[(3'-^Pa-[l > l , -t*7x-;i/]-3-<;l/)^ h^f>]^>if> 
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'H NMR (CDCl,) (5 2. 60 (2H, t, J=8. 0 Hz), 2.90 (2H, t, J=8. 0 Hz) , 3. 66 
5 (3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 
7.30-7.39 (2H, m), 7.42-7.54 (4H, m), 7.58-7.62 (2H, m). 
m&mi 2 4 4-[(3'-^DD-[l,l'-tf7x-;i/]-3--r;i/)^ h3r>\K>1f> 

10 )V)^v^y^y^>y'un>m^M^^mmi^m^ntco w 34m. 
m& 109-110 v mm^)v—^\^>^^nm^)o 

'H NMR (CDCg <5 2. 65 (2H, t, J=7. 8 Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7.31-7.53 (6H, 
m), 7.62 (1H, s), 7.58 (1H, s). 
15 IMI 1 2 5 4-[(2'-^nn-[i,i , -h , 7x-jW-3-fJW/ h^XK>if> 

* 83!fc„ . 

20 mm. 

'H NMR CCDC1 3 ) (5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 7 Hz), 7.12 (2H, d, J =8. 6 Hz), 
7.27-7.50 (8H, m)„ 

mmmi 2 6 i-ur nu-u,r -vy x~m-s--( jd * b^i^y^y 

25 y°aA>m 

mmutmm(Dis^m^x, 4-[(2'^dd-[i,i'-h7i^]-3^ 
)v)* v*y^y^>7°un>m*^)\'ft^mik&m*%fc a w 29^„ 
m& 127-128 x: mm^j^—^D->^^n^)o 
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'H NMR (CDClj) 5 2.65 (2H, t, J=7. 8 Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 7.28-7.50 (8H, 

mmmi 2 7 4-[(3'-*^Mi,r-H:7x-;i/]-3-<;i/)* b*5/K>i?> 

5 7a/i>BbWi' 

* 92*. 

10 'H NMR (CDCI3) (5 2.42 (3H, s), 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0 Hz), 3.66 (3H, s), 5.60 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.10- 
7.18 (3H, m), 7.30-7.47 (5H, m), 7.54 (1H, dt, J=7. 3 Hz, 1.7 Hz), 7.64 
(1H, s). 

mmmi 2 8 4-[(3 , -^^w[i,r-t'7x^n-3-'f;w^h+y]^>f> 

15 -funym ■ 

##0H tmU<DJj&*%^T, 4-[(3' -^^Jh[l,l'-H7x^l/]-3-f 

MA 102-103 *C (SiIfJV-A*H->^?.^I). 
'H NMR (CDCI3) 6 2.42 (3H, s), 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, 
20 J=8.0Hz), 5.10 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.18 (3H, m), 
7.30-7.47 (5H, m), 7.54 (1H, dt, J=7.3Hz, 1.6 Hz), 7.64 (1H, s). 

mum 2 9 4-[(3 , -7;^D-[i,r-hf7x-;w-3-f;w^ h*s/K>€ 
mmm 2 2 tmmvx&zm v>t, 4-[(3-7"Dt7i^)/h^y]^>^ 

JR# 89*. 

'H NMR (CDC1 S ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
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(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.01-7.08 (1H, m), 7.13 
(2H, d, J=8 t 6 Hz), 7.27-7.31 (1H, m), 7.36-7.55 (5H, m), 7.63 (1H, s) . 

yy°uK>m 

iv)* Y*^^y^>y*un>m*^)Vft%mmfc%m*ntzo tm 62* 0 

IHjK 113-114 "C (fKl^l^A^D-^i^^S). 
'H NMR (CDCI3) 62.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.01-7.07 (1H, m), 7.14 (2H, d, J=8. 6 
10 Hz), 7.27-7.31 (1H, m), 7.35-7.55 (5H, m), 7.63 (1H, m) 0 

mmmi 3 l 4-[(3'-^ h^-[i,r-£7x;=.;i/]-3-'f;i/)* h^XK^-tf 
yyunym^)Vt 3-* v*yy x.~)i#uymfrb%M4k£i ! V>)Z^fro 

15 W 89%. 

l H NMR (CDC1 3 ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s), 6.89-6.94 (3H, m), 7.11-7.14 (3H, 
m), 7.17-7.19 (1H, m), 7.33-7.47 (3H, m), 7.54 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s)o 

20 mmmi 3 2 4-[(3'-^h^'>-[i ) r-tf7xr:;i/]-3-r;i/)^h^^]^>if 
yyunyw. 

4 1 mm®%&*% v^t, 4- [ (3' h * y- [1, 1 ' - tf y x -3-r 
h+v]^>if>^DA°>m^^;^e»^s<b^&#fc 0 w 62%. 

'H NMR (CDCI3) 6 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.86 
25 (3H, s), 5.10 (2H, s), 6. 88-6.95 (3H, m), 7.11-7.19 (4H, m), 7.33-7.47 
(3H, m), 7.54 (1H, dt, 7.1 Hz, 1.7 Hz), 7.64 (1H, s), 

nmmi 3 3 4-[(3'-^hn-[u'-e7x-;n-3--oi/)^ h*y^y~ey 

y°n^ym^9-JV 
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5 'H NMR (CDClj) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.12 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.13 (2H, d, 1=8. 6 Hz), 
7.48-7.65 (4H, m), 7.69 (1H, s), 7.91-7.94 (1H, m), 8.19-8.23 (1H, m), 
8.46 (1H, t, J=2.0 Hz) 0 

mmmi 34 4-[(3'-nha-[i,i'-ti7x^;n-3-r;i/)^h+>']^>if> 
10 zfvnyw. 

###1 4 1 nmo^m^m v>t, 4-[(3 , -^hD-[i,r-H 7 x-jw -3--r 

)}/)* h*y]^>^>7°V^>M*^)\'fr^Mfc& i ti>}%%Tzo W 5U 0 
M 114-115 "C (SiX?^W>A^SIg^). 
'H NMR (CDCI3) (5 2.66 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.12 
15 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.48-7.64 (4H, 
m), 7.69 (1H, s), 7.90-7.94 (1H, m), 8.19-8.23 (1H, m),' 8.46 (1H, t, 
J=1.9 Hz)„ 

20 tmnoJj&ttm^r, 4-t ^u^y^y^yy'unym^^t 

3-[(2, 3-i^t h n-iH-r y^y-i-i MttW^y-zy* ? j -)\>fr «n 
. i^wzmtz. mm 82% a 

'H NMR (CDClj) (5 2.10-2.30 (1H, m), 2.50-2.65 (3H, m), 2.8.7-3.00 (3H, 
25 m), 3. 09-3.20 (1H, m), 3.66 (3H, s), 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 
Hz, 4.4 Hz), 6. 88-6.98 (3H, m), 7.02 (1H, d, J=7.6Hz), 7.09-7.13 (3H, 
m), 7.19-7.35 (4H, m), 7.42 (1H, d, J=7.3Hz) 0 

mnmi 3 6 4-[[3-[(2,3->*t:KD-lH-''r >x>-l--f MX^A? x=;W 
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###i4 tmwt<Diom*m^T, 4- [[3- [(2, 3-^t hd-ih-t >x>-i~f 

tco JR* 55* 0 

5 M£ 119-121 *C (ft»X5=-;^- / s^rU->'* 4 6?l*S«i). 

'H NMR (CDCI3) 62.15-2.26 (1H, m), 2.50-2. 59 (1H, m), 2.65 (2H, t, 
1=8.1 Hz), 2.90 (2H, t. 1=8.1 Hz), 2.88-2.97 (1H, m), 3.09-3.19 (1H, 
m), 5.03 (2H, s), 5.78 (1H, dd, 3=6.6 Hz, 4.3 Hz), 6.88-6.98 (3H, m), 
7.02 (1H, d, J=7.5 Hz), 7.09-7.17 (3H, m), 7.20-7.34 (4H, m), 7.42 (1H, 

10 d, 1=7.3 Hz). 

mmmi3 7 4-[[3-((E)-2-7i^Hf^V)7x^W^b^>]^>f> 

4-[(3-^d^7izjW^ v^y-]<y^.y^un>m^)V O.o g, 2.9 

mmol), 7&V> (0.45 g> 4.3 mmol), RBWcjfc^bUtfA (0.60 g, 7.2 
15 mmol), rb^^W^WnU H (1.6 g, 5.7 mmol) & N,N->>* 
3SM>J|/A75F (25 mL) fc»*U 7)M>«&b7c&, SM/t^tfA 
(19 mg, 0.086 mmol) £in;LfCo jRJfc«&7;V:*>»B&T, 100 ^ 18 Bf 

20 Kx^;V/^U->=15:l)Tf«l«U, ajBrtr&fef (0.63 g, W 59*) 
M 100-101 "C (BSRx^l^— a**^ 6 

'H NMR (CDC1 S ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.11-7.14 (4H, m), 
25 7.24-7.40 (5H, m), 7.46-7.58 (4H, ■). 

§WJ 1 3 8 4-[[3-((E)-i-7x^Xf 7 ir;W ^ Y* 3 S\*>H> 

yunyB. 

##0U4 tmU<0^m^m^X. 4-[[3-((E)-2-7x^HTXjW7i- 
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' MA 155-156 "C (Sft&X^;V— A^r-5->^6iltSft). 
'H NMR (CDClj) 6 2.59 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.06 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.13-7.16 (4H, m), 7.24-7.40 (5H, n), 
5 7.46-7.58 (4H, n). 

S»J1 3 9 4-[(4-^PD-[l,l'-t!7x^.;i/]-3--r;i/)^ h^r->3-^>-t?> 

10 $ 89*0 

•H NMR (CDC1 3 ) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.95 (2H, d, J=8.7 Hz), 7.14 (2H, d, J=8.7Hz), 
7.30-7.57 (7H, m), 7.79 (1H, br s). 
15 4-[(4-^nD-[l,l , -tf-7x-;i/]-3-<Jl/)^ Y^ 9 y\^>M> 

^b^^^^^yD/t^m^^V^^^S^tl^tfc. IR* 62*. 
Bkjft 115-116 "C 

20 'H NMR (CDC1 S ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H,.t, J=8. 0 Hz), 5.19 
(2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7.50 (5H, 
m), 7.54-7. 57 (2H, m), 7.78 (1H, br s). 

mMMl 4 1 4-[[3-(2-7i^X^)7i^W^b*>']^>if>7 1 n^ 

25 4- [ [3- ( (E) -2- 7 x ^Xt^;W 7 x * h*>0^>tf >7UK>M* 
(0.35 g, 0.95 nnnol) <D*#/—)V (15 mL) ZokTSJ-Y-yt HD77> 
(25 mL) &WiZ&fa&& (0.018 g, 0.078 mmol) Srfln/L* M&®)%7k%%m 
fSTf, ^MT 18 R#M8£#l,fc. 5««r»«lb&. »3t*5/'J 
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S5HflS-&« (0. 21 g, JR* 58K) 

'H NMR (CDClj) 62.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, 1=8.1 Hz), 2.93 
5 (4H, s), 3.67 (3H, s), 5.00 (2H, s), 6. 90-6.95 (2H, m), 7.10-7.30 (11H, 
m) 0 

mmM4tmm<Djjm*m^T, 4-[[3-(2-7in;n^)7i^n^h 
m& 105-106 x: mm^)v— ^-^y^n^). 

'H NMR (CDC1 3 ) 62.65 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 Hz), 2.93 
(4H, s), 5.00 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.16-7.32 (11H, m) 0 
HWJl 4 3 4-([l,l'-k'7x-JW-3-<JV^ h^r-»-3-^ DO^>if>7 
15 U/^>m^)V 

mmm 2 2 tmm^m^m^x, 4-[(3-yo^7xr.;w * h*v]-3-^ 

Wo 

20 'H NMR (CDC1 3 ) 6 2. 59 (2H, t, J=7.8Hz), 2.87 (2H, t, J=7.8Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.91 (1H, d, J=8.4 Hz), 7.02 (1H, dd, J=8. 4 Hz, 
2.1 Hz), 7.24 (1H, d, 1=2. 1 Hz), 7. 33-7.38 (1H, m), 7.42-7.49 (4H, m), 
7.54-7.62 (3H, m), 7.68 OH, m)„ 

H«J1 4 4 4-([l,l , -t*7x^;l/]-3-^;i,^h^v)-3-^PD^>-lf>^ 
25 UA>M 

&%m4£mm<Djj&*m^T> 4- ecu 1 ' -if 7 x.~)V\-z~i ;m h^-»- 
Si6 77.0-77.5 1: (^yyohf^x-x;^-^^^^^^^)- 
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'H NMR (CDC1,) 52.64 (2H, t, J=7.8Hz), 2.88 (2H, t, J=7.8Hz), 5.19 
(2H, s), 6.92 (1H, d, J=8.4Hz), 7.03 (1H, dd, J=8.4Hz, 2.1Hz), 
7.25-7.26 (1H, l), 7.32-7.38 (1H, n>, 7.42-7.48 (4H, n>, 7.53-7.62 (3H, 
in), 7.68 (1H, m)o 

5 nmm 145 4-[(2'-7MP-[u'-t*7x n;w -sh" m * b * >o ^ >•£ 

JR# 83% 0 

10 mko 

'H NMR (CDClj) (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0 Hz), 3. 66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.6 Hz), 7.10-7.24 (4H, m), 
7.29-7.36 (1H, m), 7.42-7.54 (4H, m), 7.61 (1H, s). 

15 >7&A>m 

MM. 112-113 *c (»ixf;v-A^>^f>^l). 

l H NMR (CDC1,) 6 2.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.24 (4H, m), 7.29-7.36 (1H, m), 
7.42-7.54 (4H, m), 7.61 (1H, s). 

$mmi 4 7 4-(D,i'-tf7x-;w-3--r;i/^ h^-i-^friyvy? 

80S8, 

'H NMR (CDC1,) 6 2.30 (3H, s), 2.56 (2H, t, J=7. 5 Hz), 2.89 (2H, t, 
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J=7.5Hz), 3.68 (3H, s), 5.09 (2H, s), 6.75-6.83 (2H, in), 7.05 (1H, d, 
J=8.3Hz), 7. 32-7.48 (5H, m), 7.53-7.65 (4H, m)„ 

mmm hs 4- ( [1 , 1 • - t? 7 x -3--r )v * h * -2- * >m > 7 

5 mmutwimommzm^x, 4-([i,i'-H7ai^;H-3-^;i/^b*>')- 

2-^^;^>^>7°nA>^^^;^6>^li^^^#fc 0 JR* 70% o 

m& 103.0-103.5 *c mm^iv—^vyftzmBm). 

'H NMR (CDClj) 6 2.30 (3H, s), 2.61 (2H, t, J=8.4Hz), 2.90 (2H, t, 
J=8. 4 Hz), 5.09 (2H, s), 6.76-6.83 (2H, m), 7.07 (1H, d, J=8. 3 Hz), 
10 7.32-7.48 (5H, m), 7.54-7.65 (4H, m). 

mrnmi 4 9 4-[[2,3->?t x-jv? h*y)-\u-i yfy-i-'t 

2, 3-^t: h* d-5- (4-7 x- ;i/7 b+^)-iH--r >x >-i-*-;vfr ^mit^m 

15 £#fc„ » 49%, 

'H NMR (CDCI3) <5 1. 75-1.83 (4H, m), 2.16-2.27 (1H, m), 2.46-2.71 (5H, 

m), 2.81-2.93 (3H, m), 3.06-3.16 (1H, m), 3.68 (3H, s), 3.95-3.99 (2H, 

m), 5.66 (1H, dd, J=6.5Hz, 3.5 Hz), 6.75-6. 80 (2H, m), 6.89-6.93 (1H, 

20 m), 7.10-7.21 (5H, m), 7.26-7.31 (4H, m) 0 

mMMl 5 0 4-[[2,3-^t HD-5-(4-7x^i;i/> r h^~»-lH-^>x>'-l-1' 

;w yl ^y^fyyo^ym 

4 tnmcD^m £ is wr, 4- [ [2, 3-^ t h □ -5- (4- 7x-;^h^ 
x) -m-i' >x y-\ ~f ;w 3-* ~>j ^ >if > y p n ym * ?)v& & * 

25 JR# 70*o 

K£ 89-90 t: (^v^aKJH-f)W- 'vfr'fr^jfr&SIISrt). 

■H NMR (CDCI3) (5 1.78-1.83 (4H, m), 2.17-2.27 (1H, l), 2. 46-2.58 (1H, 

m), 2.64-2.71 (4H, m), 2.81-2.95 (3H, m), 3.06-3.16 (1H, m), 3.95-3.99 
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(2H, b), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6.79 (2H, m), 6.92 (2H, 

d, J=8.6Hz), 7.17-7.21 (5H, m), 7.26-7.31 (3H, m)„ 

$mmi 5 1 2^^H-[(3-7x/^y7x^W/h + i/]^>f>^0 

76% 0 

■HNMR (CDC1 3 ) 6 2.29 (3H, s), 2.55,(2H, t, J=8.4Hz), 2.88 (2H, t, 

10 1=8.4 Hz), 3.68 (3H, s), 4.99 C2H, s), 6.70-6.77 (2H, ra), 6.93-7.17 
(7H, m), 7. 30-7.36 (3H, m). 

&%W4tmn<DJife&m^x, 2-*^;i'-4-[(3-7x./*v'7x~;v)*b 
HAA 82-83 "c (^-YV7*Dtf;px— T-;w\^r-y->^e>s«gH). 

'HNMR (CDC1,) 6 2.29 (3H, s), 2.60 (2H, t, J=8.4Hz), 2.89 (2H, t, 
J=8.4Hz), 4.99 (2H, s), 6.71-6.78 (2H, m), 6.93-7.17 (7H, m), 7.31- 
7.36 (3H, m)o 

20 mmmiss 3-7oo-4-[(2,3->>t: FD-iH--r >x>-i--r;w^>']^> 

tW*t©^Sc*ffl^T, 3-^DD-l-t b*D3r^>if>7'P/1> 

91*. 
25 ffl^o 

'HNMR (CDC1 3 ) 62.20-2.31 (1H, i), 2. 50-2.60 (1H, m), 2.61 (2H, t, 
J=7.9 Hz), 2.87-2.97 (3H, m), 3.13-3.23 (1H, m), 3.68 (3H, s), 5.71 
(1H, dd, J=4.9Hz, 6.6 Hz), 7.01-7.08 (2H, m), 7.22-7.31 (4H, m), 7.43 
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(1H, d, J=7.3 Hz) 6 

Sttfflll 5 4 3-#PP-4-[(2,3-^t FP-lH~f >*r>-\-4 Mtti/'liy 

mmUtm%kol3&*ft^T, l-V p a -4- [(2, i-J t pa-iH-f >5*>- 
5 i-<;i/)^^]^>if>yp/om^5 i ;v^&^'ffc;'&^^#fc 0 IR# 56*. 

'H NMR (CDC1 3 ) a 2. 20-2. 31 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, " 
J=7.7Hz), 2. 86-2.99 (3H, m), 3.12-3.22 (1H, m), 5.71 (1H, dd, J=5.0 
Hz,. 6.5 Hz), 7.01-7.09 (2H, m), 7.20-7.31 (4H, m), 7.43 (1H, d, J=7. 3 
Hz) a 

10 m«J1 5 5 4-[(2,3-5>k KP-lH-^>x>-M;P):f*^]-2-*9^^> 
65% s 

15 

'H NMR (CDClg) 6 2.10-2.30 (1H, m), 2.31 (3H, s), 2.50-2.65 (3H, m), 
2.75-3.00 (3H, m), 3.05-3.20 (1H, m), 3.69 (3H, s), 5.72 (1H, dd, 
J=4.4Hz, 6.6 Hz), 6.78-6.81 (2H, m), 7.07 (1H, d, J=8. 0 Hz) , 7.21- 
7.33 (3H, m), 7.42 (1H, d, J=7. 2 Hz). 

20 mmmisQ 4-[(2,3-^bKo-iH-r>x>-i-r;p)^-^v]-2-^^;^> 

£mU<D%&&%KX, 4-[(2,3->?t:HP-lH-i'>7 i >-l-r;i/)^ 

m& 79-80 r (5M y^ot!;px-T-;w— 

25 'H NMR (CDCl s ) 6 2. 1 4-2. 25 (lH, m), 2.32 (3H, m), 2.50-2. 66 (3H, m), 

2.86-2.97 (3H, m), 3.09-3.19 (lH, m), 5.73 (lH, dd, J=4. 5 Hz, 6.6 Hz), 

6.79-6.82 (2H, m), 7.09 (lH, d, J=7.9Hz), 7.21-7.31 (3H, m), 7.42 (lH, 
d, J=7.2 Hz) 0 
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5 

'H NMR (CDCI3) 6 2.59 (2H, t, J=7. 1 Hz), 2.89 (2H, t, J=7.5Hz), 3.09 
(2H, t, 1=7.1 Hz), 3.66 (3H, s), 4.18 (2H, t, J=7. 1 Hz), 4.99 (2H, s), 
6.83-6.91 (3H, m), 6.97-6. 99 (2H, m), 7.10 (2H, d, J=8.6Hz), 7.21- 
7.35 (6H, m), 

10 H»J1 5 8 4-[[3-(2-7i^Xh^^)7xrjW^ h^^]^>if 

##fJ4 tmUO^m^^X, 4-[[3-(2-7xZiHh^-/)7xrjl/]^ 

m& 79-80 °c mm^)v-^^y^Bn^)o 

15 'H NMR (CDC 1 3 ) 52.64 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.09 
(2H, t, J=7.1 Hz), 4.18 (2H, t, J=7. 1 Hz), 5.00 (2H, s), 6. 83-6.92 (3H, 
m), 6.97-7.00 (2H, m), 7.12 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m)„ 

mmn 5 9 4-[[2,3-^tFD-5-(2-7xx;i/xh*~>)-iH-<>T f >-i--r 

2, 3-7 fc K P-5-(2-7xx;i/X h^^-lH-'f >^>l-t-W6Safl!^l 

'H NMR (CDCl,) 5 2. 1 6-2. 26 (lH, m), 2. 46-2. 64 (3H, m), 2. 78-2.93 (3H, 

25 m), 3.05-3.15 (3H, m), 3.67 (3H, s), 4.18 (2H, t, J=6.9Hz), 5.66 (lH, 

dd, J=6. 5 Hz, 3.6 Hz), 6.72-6.84 (2H, m), 6.95 (2H,. d, J=8. 6 Hz), 7.12 

(2H, d, J=8. 6 Hz), 7.20-7.35 (6H, m). 

MteMl 6 0 4-[[2,3-^fcHP-5-(2-:7xx;|/Xh^>)-lH-<>^>-W 
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mm 4 1 m%koi5&*m v>t> 4- [ [2, 3- v t h □ -5- (2-7 x x;px h * 

$/) -1H-- f >x >-W )V\ Or* vO ^ 7i? >7°P A* ^JUfr £ 
#fc 0 » 52% 0 

5 flftj& 96-97 "C CftftX^jlr-^^^&fllgiii). 

'H NMR (CDClj) 6 2.17-2.27 (1H, m), 2.46-2.57 (1H, in), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t, J=7. 1 
Hz), 5.66 (1H, dd, J=6.5Hz, 3.6 Hz), 6.77-6.81 (2H, m), 6.92 (2H, d, 
J=8.3Hz), 7.14 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m). 

10 WJ16 1 4-[[3-(3-7xn;i/^D^>-)7xn;H^ h^->]^>if>^ 

15 'H NMR (CDC1 3 ) (5 2.05-2. 15 (2H, m), 2.60 (2H, t, J=8. 1 Hz), 2.81 (2H, 
t, J=7.9Hz), 2.89 (2H, t, J=8.1Hz), 3.67 (3H, s), 3.97 (2H, t, 1=6.2 
Hz), 5.00 (2H, s), 6.82-6.92 (3H, m), 6.97-7.00 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.17-7.32 (6H, m). 

mmmi 6 2 4-[0(3-7xXJl/7D7j^»7xX;i/lp< Y^"y]^>^yf 

20 unym 

mm 4 1 mmo^m^ V>T, 4- [ [3- (2-7 xX;P7°0 T$3r*y) ^ >i?M 
ttW^yVy^nrtymt^Vfrb&BiK&to&ftfco W 53*, 
MA 97-98 V (^X^l/— A^>^e>H^^) 0 
l H NMR (CDC1 3 ) 6 2. 06-2.15 (2H, m), 2.65 (2H, t, J=8.0Hz), 2J 81 (2H, 
25 t, J=8.0 Hz), 2.90 (2H, t, J=7.0Hz), 3.97 (2H, t, J=6.3Hz), 5.00 (2H, 
s), 6.83-6.92 (3H, m), 6.99 (2H, d, J=7.4Hz), 7.11-7.31 (8H, m) 0 

mmmi 6 3 4-[(2 , -^h^5>-ci,r-h*7xx;i/]-3-r^)^h+^]^>if 
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tt*. 

l H NMR (CDC1,) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
5 (3H, s), 3.79 (3H, s), 6.92 (2H, d, J=8.5Hz), 6.97-7.05 (2H, m), 7.11 
(2H, d, J=8.5Hz), 7.30-7.50 (5H, m), 7.58 (1H, s). 

##«4tW«©*ft*ffl^T, 4-[(2'-* h^^-D,l , -lf7x-;H-3-l' 
10 h^>-]^>i?>7°DA°>m^^;^^^'fk^^#feo JR* 69*. 

It& 128-129 V (Sfll^iMW^^BfiS). 

'H NMR (CDC1 S ) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.79 

(3H, s), 5.08 (2H, s), 6.90-7.05 (4H, m), 7.13 (2H, d, J=8.6Hz), 

7. 29-7.50 (5H, m), 7.58 (1H, s). 
15 nmWlGS 4-[(2 , -^^;W[l,l , -t*7xn;V]-3-<;l/)^b^v]^>if> 

nmM2 2 tmuommm^T, 4-tHD^^>if>yn/i>m^^ 

20 ] H NMR (CDClj) 62.25 (3H, s), 2.60 (2H, t, J=8.2Hz), 2.90 (2H, t, 
J=8.2Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8. 6 Hz), 7. 22-7.30 (5H, m), 7. 39-7. 46 (3H, m). 

25 ##«4tWai©^**fflViT, 4-[(2'-^^;W-[l.r-tf7xn;W-3-< 
h+^^>t*>7n/l>f^fMe»^Wc. JRsp 52*. 

135-136 *C (Sf|X^-AW>ii^^l). 
'H NMR (CDClj) 6 2. 25 (3H, s), 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 
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J=7. 9 Hz), 5.09 (2H, s), 6.92 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8. 5 
. Hz), 7.23-7.31 (5H, m), 7.39-7.45 (3H, m)„ 

nmmi 6 7 4-1x2-7 uu-u,v -t*7 x^jh-h m * h*$/k>*£> 

'H NMR (CDC 1 3 ) (5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
10 (3H, s), 5.03 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 7.11 (2H, d, J=8.5Hz), 
7.32-7.49 (8H, m). 

mmmi 6 8 4-1(2-9 UU-l\A'-V7x.~M-S-4)V) 

&mm 4 tmuo^m^m ^x, 4- c (2-7 a p - a , 1 • - tf 7 x -5->r ; w 
15 ^ h^r'>]^>i?>7 , D/i>m^^;^e>*s^ti^#feo jr* 20%. 

M 116-117 *C (B®x3\n/— M^^frSfiaSfi). 

'H NMR (CDClj) 5 2. 65 (2H, t, J=7. 9 Hz), 2.91 (2H, t, J=7.9Hz), 5.04 

(2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 7.32-7.49 (8H, 

m). 

20 H»169 4-([l,l'-tf7xX;i/]-3-<;i/^ h^^)-2-p< b*$"*>1£> 

>mx^t [i,i'~t?7xx;i/]-3-^^y~;i/^e>SSi^ti&#fe. m 

86% 0 

25 mvto 

'H NMR (CDClj) 5 1.23 (3H, t, J=7. 2 Hz), 2.56 (2H, t, J=8. 1 Hz), 2.87 

(2H, t, J=8. 1 Hz), 3.79 (3H, s), 4.12 (2H, q, J=7.2Hz), 5.09 (2H, s), 

6.48-6. 54 (2H, m), 7.05 (1H, d, J=8. 2 Hz), 7.30-7. 49 (5H, m), 7.54- 
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7.66 (4H, m). 

mmmi i o 4-([i,i , -i£7xr:;w--3--r;i'* v*y^y*Ly 

mm^tmn^m^m^x, 4-([i > i , -t?7x~;t/]-3~<;v;* h*^)- 
5 2-^ v^y^y^y-funym^m^^mm^m^mtz. win* 
m& 71-73 °c w;?u]d)V3L-f-)v— s\*yyfr$mfe&)o 

'H NMR (CDC 1 3 ) 62.63 (2H, t, J=7.9 Hz), 2.88 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.09 (2H, s), 6. 49-6.55 (2H, m), 7.06 (1H, d, J=8.2Hz), 
7.33-7.49 (5H, m), 7.55-7.66 (4H, m). 
10 17 1 4-[[3-[[/5 1 ;K4-7xn;l/-2-^Ty , U;W7$y]^5 1 ;i/]7 

tmm<Dljm&H^T, 4-t ^a^i/^y^y^a/^ym^)Vt 
3- [ (4- 7 x =JM , 3-5^7 \T- T )V) 7 S 7 ] * 3=-;K) ^ >if > .* ^ 

15 mvt, 

'H NMR (CDC1 3 ) a 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.07 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.73 (1H, s), 6.88 
(2H, d, J=8.7Hz), 7.10 (2H, d, J=8.7Hz), 7. 24-7.40 (7H, m), 7.85- 
7.88 (2H, m)„ 

20 H^J 1 7 2 4-[[3-[[^^;K4-7x-;i/-2-^77U;l/)75y]^^;H7 

###1 4 £ mm<VJ7&*% HT, 4- [ [3- [ ?-)V (4-7 x-Jl/-2-f7 V U 
;W 7 5 7 J * 7 x ~M * h + 5/] ^ >if > 7"P /I £> *»<k; 

mm 65^ 0 

25 M 107.0-107.5 t: (i^x^—A^-y->^n^) 0 

'H NMR (CDC1 3 ) (5 2. 63 (2H, t, J=7.8Hz), 2.89 (2H, t, J=7.8Hz), 3.06 

• (3H, s), 4.78 (2H, s), 5.03 (2H, s), 6.72 (1H, s), 6.88 (2H, d, J=8. 6 

Hz), 7.10 (2H, d, J=8.6Hz), 7.24-7.39, (7H, m), 7. 88-7.84 (2H, a). 
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mnMl 7 3 2-^h^vM-[(3-7x/*^7x-;i/)*h^>J^>if>'7 P 
5 75J5. 

'H NMR (CDCI3) (51.23 (3H, t, J=7. 1 Hz), 2.55 (2H, t, J=8. 1 Hz), 2.86 
(2H, t, J=8. 1 Hz), 3.78 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 5.00 (2H, s), 
6.44 (1H, dd, J=8.2Hz, 2.4 Hz), 6.49 (1H, d, J=2.4 Hz), 6.95 (1H, dd, 
10 J=7.8Hz, 1.8 Hz), 6.99-7.04 (3H, m), 7.09-7.17 (3H, in), 7.30-7.34 (3H, 
m) 0 

15 Y*>s]^>v>7urt>Mx^)Vfrz&m{k&m*nrco w 65« 0 
MA 77.0-77.5 *c (^'fV7°pt!;ux-T-;w~^iJ->^e)S^ft)o 

'H NMR (CDCI3) 62.62 (2H, t, J=8.0Hz), 2.87 (2H, t, J=8.0Hz), 3.77 
(3H, s), 5.00 (2H, s), 6.44 (1H, dd, J=5.9Hz, 2.4 Hz), 6.50 (1H, d, 
J=2.4Hz), 6.93-7.17 (7H, m), 7.31-7.36 (3H, m). 
20 »J1 7 5 4-([l,l'-h'7xx;U]-3-^;M h^)-2-^DD^>if>7 

85^o 
25 « 0 

'H NMR (CDC 1 3 ) <5 2.62 (2H, t, J=8.0Hz), 3.00 (2H, t, J=8.0Hz), 3.68 
. (3H, s), 5.09 (2H, s), 6.84 (1H, dd, J=8. 5 Hz, 2.6 Hz), 7.02 (1H, d, 
J=2.6Hz), 7.16 (1H, d, J=8.5Hz), 7.33-7.49 (5H, m), 7.55-7. 64 (4H, 
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m) 0 

mmmi 7 6 4-au' -t*7 x-;w-s-^ ;m h^»-2-7 pn^>-tf>7° 

5 2-7nP^>€>7°PA°>m^^;^e)^'f^tl^ : (#^:o JR* 46%, 

84.0-84.5 t (^-f vyntr^x-x^— / \^-ti->^e>^^)o 

'H NMR (CDCl,) 5 2.67 (2H, t, J=7.8Hz), 3.01 (2H. t, J=7.8Hz), 5.09 
(2H, s), 6.80-6. 86 (1H, m), 7.03 (1H, d, J=2. 1 Hz), 7.17 (1H, d, J=8.5 
Hz), 7.36-7.46 (5H, m), 7.55-7.64 (4H, m). 

10 £28091 7 7 4-[[2'-(i-^^xh^>')-[i,i'-lf7xz:;i/]-3-<;i/]^h 

nmM2 2 tmmo^m^^x, 2-(i-^;i/xb^>')7x-;i^p>^ 
frbrnmittimttm^ w 85*„ 

15 l H NMR (CDCl 3 ) 6 1.22-1.28 (6H, m), 2.60 (2H, t, 1=8.1 Hz), 2.89 (2H, 

t, 1=8.1 Hz), 3.60 (3H, s), 4.40-4.48 (1H, m), 5.07 (2H, s), 6.92 (2H, 

d, J=8.6Hz), 6.97-7.03 (2H, m), 7.11 (2H, d, J=8.6Hz), 7.26-7.43 (4H, 

m), 7.51 OH, d, J=7.2 Hz), 7.64 (1H, s). 

20 3ri/l1>1£>'7uK>m 

##09 4 1 mu^m^m ^t, 4- [ [2' - a-* h^^-a.r-t^i 
m& m.0-111.5 1: (mnjL^v—^ttyfrznms*), 

25 'H NMR (CDCI3) (5 1.23 (6H, d, J=6. 0 Hz), 2.65' (2H, t, J=8. 1 Hz), 2.91 
(2H, t, J=8.1 Hz), 4.40-4.48 (1H, m), 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=8. 6 Hz), 7.25-7. 43 (4H, m), 7.51 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s). 
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b + */] ^ >m y 7° p a° ywt * 

l H NMR (CDCI3) 6 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8.1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.90 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8.6 Hz), 
7. 27-7.59 (7H, m), 7.75 (1H, d, J=7.6Hz) 0 

8 o 4-[[2'-(hU7;^D^^;0-[i,i'-H7x^;i/]-3-r;W^ 
io h^yi^y-^yfu/iym 

4 1 mm<D%m*% v>t, 4- [ [2* - ( h u d ^ - [1, 1 • -tf 7 

x x;W -3-< ;W ^ h * y] ^ >if > 7 a A ^ ^ £> mmit^ £#fc. 

« 48*. 

flftjft 143-144 *C (KKX^l— A^U->*^S«SII). 
15 'H NMR (CDC1,) 6 2.65 (2H, t, J=8.0Hz), 2.90 (2H, t. J=8.0Hz), 5.08 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7. 26-7.58 (7H, 
m), 7.75 (1H, d, J=7.6 Hz) 0 

mmmi 8 1 4-[(2 , -x^;i/-[i > i , -t*7xx;i/]-3-r;W^ 

iR* 80*o 

'H MR (CDCJ 3 ) 61.08 (3H, i, J=7.5Hz), 2.53-2.62 (4H, m), 2.89 (2H, 
t, J=8.0Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.5Hz), 7.11 
25 (2H, d, J=8. 5 Hz), 7.21-7.31 (5H, id), 7.37-7,42 (3H, m). 

mmmi 8 2 4-[(2 , -x^;Mi,r-tr7xx;]/]-3-<;p)*h*5']^>if> 
7*p/t>gg 

#%0N tm^<D^^m^X, 4- [(2' -X9-)V-il, 1' -kf7i-;W-3-f 
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v^^^y^>^unym^)Vip^m.m^mm%tco w six. 

132.0-132. 5 V <Smx9-)\r-^tt>tt>ttM). 
'H NMR (CDC1 3 ) 61.07 (3H, t, J=7.5Hz), 2.57 (2H, q, J=7.5Hz), 2.65 
(2H, t, J=7.9Hz), 2.90 (2H, t. J=7.9Hz), 5.09 (2H, s) , 6.91 (2H, d, 
5 J=8.6Hz), 7.12 (2H, d, 1=8.6 Hz), 7.18-7.32 (5H, m), 7.37-7.45 (3H, 
m) 0 

mmmi 8 3 4-[(2' ) 3 , -^^^-[i,r-k , 7ir;i/]-3-'fjw^h^->]^ 
10 fc^m^nito 93X0 

'H NMR (CDCI3) (5 2.13 (3H, s), 2.34 (3H, s), 2.60 (2H, t, J=8.0Hz), 

2.89 (2H, t, J=8.0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6.90-6.92 (2H, m), 
7.09-7.16 (5H,.m), 7.25-7.26 (1H, m), 7.36-7.42 (3H, m). 

1 5 mmm 1 8 4 4- c (2* , 3' * a , 1 1 - m y x = m -3~t ;w * b * >a ^ 

##fl4£W«©:»iS*/BV>T, 4-[(2 , ,3 , -^^^;u-[i,i , -e7x-;i/]- 

3- ^;i/)/^i/]^>1f>^D;i>i^W5gi^||§#fe. IRS* 47X. 

146-147 *C (BHKX^V— ^^U->^6S«S»). 
20 'H NMR (CDCI3) 5 2.13 (3H, s), 2.33 (3H, s), 2.65 (2H, t, J=8.0Hz), 

2.90 (2H, t, 1=8.0 Hz),. 5.08 (2H, s), 6.90-6.93 (2H, m), 7.09-7.16 (5H,. 
n), 7.24-7.27 (lfl, m), 7. 36-7.42 (3H, m), 

8 5 4-r[4-[[(4-^x-;i/-2-?7i/u;i')yDif;i/T5y]^5 : -;w 

4- [ [ (4-7 xn;w2-^7 V u 7*d trjur 5;]^ ^ >if >;* * / 

^£«ft:&$j£#fc„ iR* 90X o 

iiM*. 
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l H NMR (CDClj) 50.93 (3H, t, 3=7.4 Hz), 1.65-1.75 (2H, m), 2.59 (2H, 
t, J=8.0Hz), 2.89 (2H, t, J=8.0 Hz), 3.40 (2H, t, J=7. 7 Hz), 3.66 (3H, 
s), 4.79 (2H, s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8. 6 Hz), 
7.11 (2H, d, J=8. 6 Hz), 7.24-7.28 (1H, m), 7.34-7.40 (6H, m), 7.84- 
5 7.87 (2H, m) 0 

mmmi 8 6 4-[[4-[[(4-7xn;v-2-^7 > /u;i/)^atf;i/7sy]^^;w 

##0ij4 tmU<Djjm*m^T, 4-[[4-[[(4-7x~;i/-2-^77U;!/)7°P 
M )V7 5 J ] * 7 x — ;W ;* h * v] ^ >if > 7° o A >Wt * ?)Vfr 6 &Mit 
10 £t)£#fc JR* 50*. 

no-Hi r (fflxf;M#>^^li). 

'H NMR (CDC1 3 ) 50.93 (3H, t, J=7.4 Hz), 1.65-1.77 (2H, 1), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H, t, J=7- 3 Hz), 3.40 (2H, t, J=9. 2 Hz), 4.79 (2H, 
s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8.4 Hz), 7.12 (2H, d, . 
15 J=8.4Hz), 7.24-7.37 (7H, m), 7.84-7. 87 (2H, n). 

$ttm 8 7 4-[[4-[[(4-7x - ;H-f 7 V'J JW f JW 7 xZJH 

h * *>] 1 >M > 7° P A >m * 

4- [ [ (4- 7 x =.)V-2-^7 V U )V) J-*] * J-M ^ >i£ y * 9 J -)Vfr £ lift 
20 £*J&#fc. JR* 30*. 

'H NMR (CDCI3) 5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8.1 Hz), 3.66 

(3H, s), 4.52 (2H, s), 5.01 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.11 (2H, 

d, J=8. 6 Hz), 7.31-7.46 (8H, m), 7.89-7.92 (2H, n). 

25 HiS#!ll 8 8 4-[[4-[[(4-7x-;W2-^77U;i/)^3^^]7x-;i/]^ 

h^v]^>if>7°n^>^ 
##0!|4 tmm<D&fc&%»T* 4-[[4-[[(4-7x^H-f7yy»?t] 

* 7 x ~)\,] * b * yl * 7°d/^ s mmtb&yo . 
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156.0-156.5 -C (f h 7 1 H D 7 7 >-A^>* ^^S) . 
l H NMR (DMSO-d 5 ) 5 2.38 (2H, t, J=7.7Hz), 2.72 (2H, t, J=7.7Hz), 
4.56 (2H, s), 5.02 (2H, s), 6.87 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8. 5 
5 Hz), 7.33-7. 49 (7H, m), 7.94 (2H, d, J=7.3Hz), 8.02 (1H, s). 

mnmi 8 9 4-[[3-(i-?-7 9-)V)y x~;w * b^^i^^t^^n/^i^ 
mmw2 2 tnmo-^m^m^x, \->fy$ vyi^uym^^m^m^ 

#fe 0 JR* 93%» 

10 

'H NMR (CDC 1 3 ) (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t, J=8.6 Hz), 7.13 (2H, t, J=8. 6 Hz), 
7.43-7.54 (4H, m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, 
J=8.5Hz, 1.8 Hz), 7.78 (1H, m), 7.85-7.93 (3H, m), 8.05 (1H, m). 
15 ^»J1 9 0 4-[[3-(l-t7fJW7x-;W^ h^->]^>-tf >^D/1>BI 
##^J4 tTO(D7J^^fflV^Ts 4-[[3-(l-t7fJW7i-M/h^y]'< 

yVy7°u/\ym^)Vfrt>mm4k%y>)*ntco W 93Xo 
MjA 134-135 "c mn^jis—^y-yftznmm)* 

l H NMR (CDCl s ) 52.65 (2H, t, 1=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.13 
20 (2H, s), 6.95 (2H, t, 1=8.6 Hz), 7.14 (2H, t, J=8.6Hz), 7.42-7.54 (4H, 
m), 7.66-7.78 (3H, m), 7. 84-7.93 (3H, m), 8.05 (1H, m) 0 

mmmi 9 1 4-ar -(i-t^jvx^M-ii.i' -\?y x.~)v]-s~i m * 

25 W 12X. 

'H NMR (CDC 1 3) 51.13 (6H, d, J=6.9Hz), 2.59 (2H, t, J=7.4Hz), 2.89 
(2H, t, J=7.4Hz), 2.97-3.06 (1H, m), 3.66 (3H, s), 5.09 (2H, s), 
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6.89-6.92 (2H, m), 7.10-7.26 (5H, m), 7.35-7.42 (5H, m). 

mmmi 92 4-[[2 , -o-/^x5 i ;w-[i,i , -if7x^;w-3-r;w^h# 

#%«4tRI«©^jS6MViT, 4-[[2 , -(l->Wl'X3\>l,)-[l,l'-t£7xX 
27*o 

M£ 120-121 *C &X.?frX-T)\r-^tt>fr$nm&). 
'H NMR (CDCI3) 61.13 (6H, d, J=6.9Hz), 2.65 (2H, t, J=8.0 Hz), 2.91 
(2H, t, J=8.0Hz), 2.97-3. 06 (1H, m), 5.09 (2H, s), 6.91 (2H, d, J=8.6 
10 Hz), 7.11-7.26 (5H, m), 7.31-7.45 (5H, m). 

$%0U 9 3 4-[[4-[[^^K5-^fJH-7iZ)H-f7^'JJV)75y] 
^ f-M y x x; W ^ h * ->] ^ >-if > 7° P /t ^ ^ 

IM^l iF31*©;£&*fl3VvT» 4-fc FP^^^>i?>yp/1>m^^t 
4- [ (5-* 3^-4-7 x X)l/-2-5 L T V 'J )V) 7 5 ^ ] * 3=-;W ^ >i? > * # 

15 y-;v^&M-fb-&ti&»fc, «K* 86X 6 

Wo 

'H NMR (CDClj) 62.42 (3H, s), 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, 
J=8.0Hz), 3.02 (3H, s), 3.66 (3H, s), 4.69 (2H, s), 5.02 (2H, s), 
6.89 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.41 (7H, m), 
20 7. 63-7.66 (2H, m). 

4 1 mm<D%&&% V^T, 4- [ [4- [ (5-* ^;P-4-7 xX;k-2- 
3-7 V* U )V) 7 3 J ] ;* 7 x XJW ;* h * >-] ^ >7*P J\ >MX 
25 6*Hft'&**»fc. W 528. 

113-114 *C (WKX^Jr-^^^^SSiafft). 
•H NMR (CDClj) 62.41 (3H, s), 2.63 (2H, t, J=7.9Hz), 2.89 (2H, t, 
J=7.9Hz), 3.02 (3H, s), 4.68 (2H, s), 5.01 (2H, s), 6.89 (2H, d, 
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J=8.6Hz), 7.12 (2H, d, J=8. 6 Hz), 7.25-7.41 (7H, m), 7.63-7.66 (2H, 

mmmi 9 5 4-[[4-[u?jv7x^7$;)^^W7i-jw^ b*$/K 

5 X-*5')V7~V> (57 mg, 0.53 nmol) £ N,N-i?^^*JI/A75 H (5 
bL) t£iS#U )K^TT 60* zk5SHt:J-hU7A (21 mg, 0.53 nmol) £JP;L 
&. 30 ftmtWVIt®. 4-[[4-(^Dt^fJW7x^W^ h + vl 

^>if>^n^>m^^;v (o.i5 g, o.4i nmol) ^JnAfc 0 fcfom&mur 

^*>*18:l)-WHmU, (74 mg, JRSS 45X) ^SW*tbt 

l H NMR (CDC1 S ) 62.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.02 
(3H, s), 3.66 (3H, s), 4.54 (2H, s), 5.00 (2H, s), 6.69-6. 76 (2H, m), 
15 6.89 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.20-7.26 (5H, m), 
7.37 (2H, d, J=8. 1 Hz)„ 

mmmi 9 6 4-[[4-[u^7xnju75y)^^;W7xn;w^ h^XK 

y^ty^unym. 

&m\ 4 1 ®m<D%m*m v^t, 4-[[4-cowu7x~;i/7$ y ) 7 
20 x~M*h*y]*yvy7nnym*?)v&$mm{k&to&&ft. 451 

fltt^H 122-124 "C mWX^)l—ss*rD-yfrionti&Mi)o 
•H NMR (CDClj) (5 2.65 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz), 3.01 
<3H, S), 4.53 (2H, s), 5.00 (2H, s), 6.69-6.76 (3H, m), 6.90 (2H, d, 
J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.26 (4H, m), 7.37 (2H, d, 
25 J=8. 1 Hz) 0 

llfjl 9 7 4-[C8 , -(bPn^^5 i ;W-Cl,r-lf7x-;W-8-<;W^ h 
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(0.80 g, 2.1 mmol) <D*9J-)V (5 mL) ^Wrh7th'D77> 
(2 mL) »Jfc&ak#b&£, 7k*ft;*»>*^hy^A (81 mg % 2.1 mmol) 
Ks S£*fc*»T*C 30 #IHJ«#Lfc. £Jft» 0.2 ^^61 (11 mL) K 

5 0. 80 g Ot*W) *%t£o 

'H NMR (CDClj) (51.81 (1H, br s), 2.60 (2H, t, 1=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 4.77 (2H, d, J=4.6Hz), 5.10 (2H, s), 6.92 
(2H, d, J=8.5Hz), 7.12 (2H, d, J=8. 5 Hz), 7.34-7.48 (4H, m), 7.52- 
10 7.66 (4H, n). . 

mmmi 9 8 mat -(t fd+soww-ei.t -t*7 x-;w-3-< ;w * h 

###iJ4tTO©^Srffl^T, 4-[[3'-(tFD^y^^V)-[l,r-t'7i 
x;l/] -3-^01/]* h^v']^>if>7°PA°>m^^;^e.^jt:^^llfc. JR 
15 $ 88X 0 

M 99-100 t: OSKX^W-^^^^&HISII). 
•H NMR (CDClj) a 2. 64 (2H, t, J=7.6Hz), 2.90 (2H, t. J=7.6Hz), 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 
7.33-7.47 (4H, m), 7.51-7.58 (3H, m), 7.64 (1H, s)„ 
20 nMMl99 4-[[3'-[[(3-^;i/^^'>-l-^VyPtf;i/)75/]^9 L )I/]- 

[i,i'-H7xx;w-3— r;w* v^l^y^y-funym^)]/ 
mmmitmm<D%&%m\,*T, 4-[[3'-(t KD^s/^^;w-[i.r-e7x 

-;w-3--f;W^ h*^]^>if>^P^>»^^;i/i 2, 5-tfp u ^>i?^-> 
& 4- [ [3' - [ (2, 5-S>:** V -1 - M P U 5>x;W * ^JH - [1 , 1' - If 7 x ~ )V\ -3- 
25 -f;W* h^5/]^>if>7°P/1>m^^^#fc„ ##0l4tii© 
^ffi&ffl V>T, 4- [ [3' - [ (2, 5-$?;T* V-I-HO'J P~JV) * *M - [1 , 1 ' - tf 7 

x;:;w-3~r;W* h+->]^>if>7°p/i>^^5 i ;^&^S<b'&#/^#^c 
4-[[3 , -(tKp^>'^^)-[i,i , -tf7x-;w-3-r;w^ h^v]^>tf>7 
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m& 185-188 *c mmx^fr ft 

l H NMR (DMS0-d 6 ) 62.41-2.51 (6H, m), 2.75 (2H, t, J=7. 5 Hz), 4.34 (2H, 
d, J=5.8Hz), 5.14 (2H, s), 6.94 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8. 5 
5 Hz), 7.26 (1H, d, J=7.5Hz), 7.38-7.62 (6H, m), 7.72 (1H, s), 8.41 (1H, 
t, J=5.8 Hz), 12.06 (2H, br s). 

§£SS#I2 o o 3'-[[4-[2-o< h^>*;^Wx5 1 ;W7z;*'>]^f;w- 
[l , i ' - tf 7 x =.)V] -3-* >m 

4- [ (3' s jv- a , r - m y x -3--r ;w ^ h + ->3 ^ >•£ > 7n n >m 

10 (0.48 g, 1.3 mmol) Orh7kFD77> (5 mL) fcitf* (2 mL) 

^(CX;I/7t5>^ (0.15 g, 1.3 mmol) %$a%* ^ 6 K:ffi*([*R^* h U 9 
A (0.17 g, 1.5 mmol) ©7jc (1.5 mL) ^FSESUD^fc. fi'&WftM'C 15 R# 

WJj^bfc&fcTk&iD*., »»x^;P"C»mUfc. J*W*ft*ifcbfca, «JE 

**u mm^m 0.50 g ag»$) 

15 ft£ 180-185 *C (iilfjV-A^»5^Silga). 

'H NMR (CDCI3) 52.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s). 5.10 (2H, s), 6.93 (2H, d, J=8. 5 Hz), 7.12 (2H, d, J=8. 5 Hz), 
7.42-7.54 (3H, m), 7.59 (1H, d, J =7.0 Hz), 7.69 (1H, s), 7.79 (1H, d, 
J=7.8Hz), 8.04 (1H, d, J=7.8Hz), 8.32 (1H, s). 

20 mmm20 1 3'-[[4-(2-^;^>'Xf;W7i/^>']^5 L ;W-[l,l , -t'7 

7i/+y]^ J-M -[1 ,l'-\£7 x -3-* 6 &8fc£tt 

« 75*. 

25 jM 178-181 TC (ftlXf;^- ^*U->J&>&?MS||). 

'H NMR (DMS0-d 6 ) 5 2.50 (2H, t, J=7.7Hz), 2.75 (2H, t, J=7.7Hz), 
5.17 (2H, s), 6.95 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8. 5 Hz), 7.46- 
7.54 (2H, m), 7.58-7.68 (2H, ffi), 7.77 (1H, s), 7.92-8. 00 (2H, m>, 8.20 



WO 2004/041266 PCT/JP2003/014139 

269 

(1H, s), 12.63 (2H, br s), 

mmm2 o 2 g p r 4 0 7^-7 b^^^G p r 4 0 7>^i^ n©t.^ 

( 1 ) WFWl/v-^ A*«£fc£t&8l£ LfcGP R 4 0 7=f-7> hfcjc'tf G 
5 PR4 O7>?3~7>h<D7,i7V-~>>fJjfe0WL%. 

GPR4 0 7rf-Xh*5 c fc^GPR4 0 7>? b©J!R**fT'5 
Sfc&iKjrrSfcfeK:, #fgBJ©fc£tf£J3^T, 7ytM'm&ifi!£L&. 

f^»l/fct hGPR4 0*»SStffcCHOiMM* (CHO-hGPR4 0 
10 No. 1 0 4) £3 x 1 0 4 ®/l 0 0 u 1 ©>»^£tl& £ 5 U 
Black walled 96 -we 11 plate (Cos t ar) I: 

lft&rcv ioo hi -f^ft&m, co 2 Miit-Mifc, ttffirt* 

J^^ASMIIFL IPR (Molecular Device) 51 

15 F 1 u o- 3 AM (DO J I N) 5 0 u g£2 1 At 1 DMSO (DOJ I 
N) till, -&iE>\zmm<D2Q%Zf)VU>m. (Mo lecular Pro 
b e s ) Sln^H^tt, 1 0 5 ai 1 ©«JElfc?f 10. 6ml©7 

yWy7 7- [HBSS (Invi t rogen) C1M HEPES 
(pH7. 4) (DOJ IN) 520ml Sfc&nU 5/ H (S i gm 

20 a)710mg£lN NaOH 5ra 1 \zmM&2 *>£_k|3©HJ3 S S/H 
EPESil5m 1 mi^bMl Om 1 ] KlJlD*., 

«fi»51IU;. «JS^^-h©*«l*l»#> fi^HSMIMI; 
1 00//1 "f^ftf** C0 2 Ml§llT3 7tTlllF«U 

m t-v ;u>wtmm (R^m^mmm^3 hm) ^i/-Mc»au no 

PfCFLIPRCtyMfc. ^©1111511^ FLIPR£T#38 
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m^xr- u j u>mzm\ibT7>?3-z himvfcmzn ore. 
5 fci§£tte> frames r - u j u>»©s«*«i«arsstt**a»jsn*. 

=t0, EC 60 tt£JHtll/&. 

(2) FL I PR7s/'fe-f0lS**6r^r:^h«*t^aiR-r'6**P 

10 £fc* < k5fcDMSO (Wako) T«U SiJ^B#fc±IB©Tyis-f Ay 7 

O^W!llfckfGPR4 0^$tfcCHOillia«c (CHO-hGP 
R40 No. 10 4) , khtX^5>Hl^^^^-^ffl^Tg 

15 fl^fcO^&TfftMttbfcb b >H 1 »§^I$tfcCH01» 

(CHO-H1) > c k©CHOSaia^»T^HJt&^3 0$>fc 

L<tt4 0f^®Stft3MMI*H£Ufc. 3 0^M r - U / i»» 

®CHO-hGPR4 0WS^M$l 0 0%tVitt%OtofttiL&X 
ttlU f®I^CHO-hGPR4 0IItb5 0%b<ttl 0 0%UU:T&D> 

20 ^tht7^$>Hl§WWMo c k(DCHO«tt«*i2 5% 
OT£^£T$£&#4fc'&®£t: hGPR4 0»J|»7^r:^ MsSttfcUfc. 

mm i 

( 1 ) MMM 1 T?# 6 Jtfcffc^tt 1 o . 0 g 
25 ( 2 ) 9L|» 6 0 . 0 g 

(3) 3->X*-^ 3 5. 0 g 

(4) M^J-y 3. 0 g 

(5) XrT'J^T^^A 2.0g 
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3 5. 0 g©S^$i 0M%i?7^>7fc#Jft3 OmL 0tf^>£LT3. 
Og) lm/yS/3.©ti*aLT»ttft;l/fcft, 4 OtJTfSfcjftLH? 

5 HLfc #£>nfc WM, ~mt^$>s $)\sV£>&.U77\i7zil, 

^D^TlfetBLTl 0 0 0 $1© n -h 

mfii 2 

( i ) mmm i *c#sn&fls«&* io.og 

10 (2) M 7 0. 0 g 

(3) n->7,^-^ 5 0. 0 g 

(4) Rj«x>y> 7. 0 g 

(5) Xfy'J^Y^y^A 3.0g 

1 T'#e>nfc^^| 1 0 . 0 g tXr7 U 3 . 0 g * 

15 pJittT>^>©«7 OmL (nIigttf>y>i:lT7. 0 g) TUfe-fb 
htdik. ttiU ¥Uf 7 0. 0 g^3->X^-?5 0. 0 gti^tfc. 
?g£-$j£ffiSgLTl 0 0 Ote©te»JS#fe. 

1 fc h P R 4 0 fc$W*fc|»©Ej6tt©«|g 

20 CHO-KliKft #^gB««^^i9 x 0 % ^jg^ ( I n v i 
t r o g e n) &3t^\AF- 1 2»i ( I n v i trogen) *JSV>T* 
^L£ 0 h7>X7i^7y 3 >£fr5iiuS fc 1 0 cm^fcO 4. 5x10 s 
«0«JI&£*^ 5%C0 2 »StiB»$n/tC0 2 Jg«gfcT3 7 , CTl 5 
WMK±**Ufc. h7>X7ii7^ 3 >(j;L i po f e c t ami nettH 
25 (Invi trogen) fcffiU, ttH^ftCD^KUpDTtft^&fr-^fc. « 

^ (:6 -we i i :/v-hfc«yrr*#fctt, £rF©«k5fcfr?jfc. *?\ 

1. 5ml§5 1 a-7'§2*ffifU *-*H?*Uc:o p t i -MEM- I %j& 
(Invi trogen) &100// 1 #&L£ 0 KJ?0?-3.-7lz% 



ID 
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P.g> *>5frJj\ZL i po f e c t ami neWH*6 u 1$ 

tms m^zuGL, 2oftM2m\z&mbft. cvmmizop 1 1 -mem 

- Ii8*6*8 0 On lM%rch7>Z7x.'7i'3>mMG%L&. fc&^C&O 
pt i -MEM- l%M*^TmWVtcCHO-KlMmzm\\'&s C0 2 
5 i&^ggfcT 6 flf F^^Lfc, Mm&<DMmZ, PBS ( I n v i t r o g e 
n) £ffl^TU>XLfc^ 0. 0 5% h U 7v> • E DT Affi ( I n v 
i t rogen) ZRl^TmtfV, ^Umzxm^Lfzo n<E>fttcMm<0& 
£$J5tU ®M2 0 0 ii 1 $>tzV 5x1 O^CW^^^^ICflL, 
Black walled 96 -well plate (Costar)fC 
10 lft%1t020Qu If"=>#&&, C0 2 Wtt-|JgilL ±fBh5 
>X 7 x 7 ^ a >Sf^K:T— iitt^S«#*ISS LTz C H O - K 1 MiC&S 

§i»t>:/;p£»]U doiR0j8ijiai^*;i/->^A«ffi©^ijj*FL i pr 

(Molecular Device) &/BlvciiJ£Lfc. FL I PRtTMH 

fefo%)Viso&m&v>mw)*MfeTz>t£ib\z, skT(DttMm*nvtz a 

15 IMMFluo-3AM (DO J IN) &£W*F 
L I PR7^^i > *tTe)ttW^«&»T^fcie)(7)y>yii-rA^7 7'-^^ 
fifcbfco HBSS (Invitrogen) lOOOmlfclM HEPES 
(pH7. 4) (DO J IN) 2 0mlSMM (£TF* HBSS/HE 
. PESM) (I, ^D^yF (Sigma) 7 10mg£lN NaOH 
20 5ml IW§5(lHBSS/HEPES»5ml San&jg^bfcigiKl 
Oml^ljBU E0i*J££7 ytMVty 7 T~tLtc„ *CFluo-3A 
M 5 0ug%21ul DMSO (DOJ IN) C^jlU $St:^i©2 
0#7>D>H (Molecular Probes) SJnAjB^, 1 0 5 
fi I (D^WMltm^iUhrc I 0 . 6ml<D7yt^nyy7-\ZlM^ 
25 h7>^7i^3>»llfcCHO-Kltt© 
iT&lC&3fcfi*»«fclfta&D 1 0 Ou CO, 

IB©7yfeVAy7 7-SfflVsT^b/t», F L I P R\Zty hbfc, 
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§§^sc h o - k i mm\zmn-t zn&D- >?Mtr v ±<i a> 7 7 - £ 
l i TRKx^mum^y^jmn^mm^jv^Ammo^Wi^MML 

&. 77H'»H (f arnesoic acid), 5. 8. 

5 11-eicosatriynoic acid, 5. 8. 11. 14-ei 
cosatetraynoic acid, :3~W >W. (oleic a c i 
d) , U/-\>Hfc (linoleic acid), U71/>^ (1 i n o 1 
e n i c acid), 7y^Y>W. (arachidonic acid), 
li'DD-^>^i>|(eicosapentaenoic acid, E 

10 PA) , l<3t"Vl>l(eico8adienoic ac id) , i-f 
UX>i (eicosatrienoic acid), HnU-'S^riJ- 
I>|(docosahexaenoic acid, DHA) .> Hnith 
VX>M (docosatrienoic acid), 7 FU>Wi (a d r 
enic acid),7^'J>l(lauric acid) f^lO" 5 

15 M~l 0" 6 MiPx.rct^fc, GPR4 0^M»?.CHO-K1» 

D-;KZ>56S^^-©*.S»Al/fcCHO-KU»ffll!&T?^ £©£-5&Jfc& 
ttBSn^ofc. f-fct)^ GPR4 0©rtEttU#>Htf*JliJMT&££ 

20 £&0y 2 

(1) tt&J^M 

N IH-3T343JttfB 1 0 4tt«AT C C^£>i$ALfc, T^X8?JH/3 
Hfl,»M I N 6 ttXltt (Jun-ichi Miyazaki et al. Endocrinology, Vol.127, 
, No.l, P126-132) |E«©t)C!>&ftfflbfc. ^n©WSlO%FCS^ 
25 tyDMEMM (Invitroge n&) T^1/3>7;H>M;&5*T 

(2) RNA0i|litti43J:tfcDNA*j£ 

k h*«fcOtT^X©«a«K:*M«3S^fC^lr5fc c DNAfl k h&£Zfi 
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Y^XO^tWi^PolyA + RNA (#P>xy?ft) Ug^67 
>?2±77^V-*m^TW&&Kfohtz a »IISu p e r S c r i p 
t I I (GIB CO BRLft) £®;8U ^#0^Dh3-;H-Lfc^oT 
KJft£-t3\ I^/-JWITTE 100M t^Ufco 
5 ' 7<)X(DllWcDNA}l IMTryps in-EDTAWl 
mMW*MMVfc'&, RNeasy mini KIT (Q I AGEN&) CO 
^aTRf^Ttota l RNA^iiUfco SfttilUrRNA 1 
ix gtiSu perScript II (Invitroge n&) ©T— a. 
7JH:foT7>^A^^Tf i rs t strand cDNA£r£/« 

(3) TaQMan^ffi^ctt 

»McDNA (5ng RNAffiMO &£MJ»fi&c DN A (2 5 
ng RNAfflS) fc#U *g4i£j£MI£TaQMan (Mm) Univer 
sal PCR Master M i x (7^7^ H/Ht^rAX^t^ 
15 >iS#ft) , GPR40MTaqMan (Hi) Probe Kit 

(mm : 11-16, hVHt'>7fiX^t^>jtS^t) £JBV^ 

TJl/fcfe fee 

TaqMan (j&ft) PCRtt, AB I PRISM (ftff) 7 9 0 OHT 
20 IBMfcfcH->Xx£ (7^7-f bVHtv'XTAX^t Tffrl^ 
^ffllfcfiWWaqMan Universal PCR Ma 

s t e r Mix hVHt'>X7AX^f/1>^H:) (D^n. 

mm*kffcM<Dfem$}T a qManW, 7 9 0 0 HT SDSV7hOx 
25 7 (77°7< F/t-ft^XfAX^t/t>^M) &JBVsTffo&. □ hT- 
R©*ttUCfflVifc*«»tt, *t*«*^ft**tr«*K»©cDNA HrJt 

(t bGPR4 0) ^fcttP 1 a smi d DNA GPR40)£ 
m^lti 0 7 3fcf-/we 1 1 1 0 2 ntf-/we 1 1 £TQtt$k6mz 
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M I N 6»ttttttlctB*tf£V)|BD 1 5 % F C S (Trace Scien 
tific Ltd.), 55juM 2 -^JVts^ hx^y-;k 10 0 U/m 
1 ^-~>UX £«fctfl OOAtg/ml X M^^hT-r->>^t?DMEM 
X, Invi trogen) SfflHTStl/fc. 9 6>)x^l/ 
10 ~Mci^:i:;^i9 10 6 TOMin6m£^ 5%C0 2 MiIiI$ 

ft&C0 2 «^CT3 7rT3 0TOStL)>c o ig«l 0%FCS (T r a 
c e Scientific Ltd.), 5. 5mM iOI/D-X, 1 0 0U/ 
ml^-i/UX &<fctfl 0 Otfg/ml 7. h V^Y^^i "»*^tTR PM 
1 1 6 4 0 (^;m-X^, I n v i t r o g e n) £$£&L 2 4B# 
15 TO^Lfeo i^m^^Hc^D^L^ 10%FCS (Trace Sc 
ientific Ltd.), 1 ImM ^;i/n~x> 1 0 OU/m 1 ^~-> 
U >, &&.T$l 0 0 ii g/m 1 X h l/Xh T-<i/>^tfRPM I 16 4 0 
(£01/3 -X^, I n v i t r o g e n) TiffRLfcMflgM-^Jfilfif 7 

;i/^5> (bsa) (4 : i, ^;nt) ss&jmu 5%co z mm\zm 

20 iE$n7cC0 2 ^*g§(CT3 7 *CT 9 0#IW <£fc«6 O^IW) EfcStffc. 

9 6 Dx;^l/- h£ 1 5 0 0 r pm, 5ftm&bVtc'&> ig»±m 

^hjikl^o -©^«±w^fc^^n^>xu>»$7^ w>xu> 

(R I A) fcT$J£Lfc„ /i;U$^>^ (Palmitic a c 

25 id), r-VyU>m (r-linolenic acid) *«k^W 
>S£ (o 1 e i c acid) &£©»J^M£3 0 0/zM~l 0 0 0 uM 

ttefrlE,, M^M^V^XOX U y -7M I N 6«t*5^§^ >x U 



WO 2004/041266 



276 



PCT/JP2003/014139 



mm 2 Ti3*febT^£jI K) G P R 4 0 ZftmNKftftlZg < %M LT^5 £ t 

t hGPR4 0 *»a$"&fcCHO«ll6l* (No. 1 04) §3X1 0 4 1@ 
/lOOwL0tt^in§<t5ICfl?U Black walled 9 
6 -well plate (Costar) fclftfc&D 1 0 0 uLtoftm 
C0 2 «#$K:T-l!feJ&£L&. i»Jl/y>>AlS©»FL I P 

10 R (Molecular D e v i c e) £ffiV*T8Sj£b&. #&£&Tfcfe 
tlfc. F1UO-3AM (DOJIN) 5 0 u g £ 2 1 fi L DMSO 
(DO J I N) te##U S5fc§i0 2 0%y;UD>^ (Mo lecula 
r Probes) ^JPA^^, 1 0 5 «L©WM«iLfc l 0 . 
6mL©7yfe<;t«^7- [HBSS (Invitrogen) ILt 1 

15 M HEPES (pH7. 4) (DOJIN) £ 2 OmLSsinU 7a^*$/ 
b* (S i gma) 710mg£lN N a OH 5 ml £> fc±!H© 

HBSS/HEPES^5mL U&fcift 1 0 m L L«T 

S3fcfe*}g«£lft*&D 1 0 0/iLfoMf> C0 2 ig*H(CTllW£ 

25 £^ft»J;D, EC 80 flt*#WL&. Kft^i fc^Tc 
G P R 4 0 t*fT *S«ft«IBW«i^ffl 
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it^mn EC so (MM) 



10 



mm 2 


0. 


3 2 




0. 


4 6 


1 5 


1 . 


2 




0. 


1 7 


iin 6 


0. 


1 6 


«f!)7 


0. 


1 3 


1 0 


0. 


8 8 


HM#|4 1 


0. 


0 5 5 


r'j; i/>m 


2. 


0 









15 ##0IJ12 9 tfGPR4 0©^^^-©ii 

thGPR4 0 £3 — F*f"3DN AUf)t (@3?iJ#-5t : 6) TOTO^O&P 
CR&££«#b7t. -T&fc^ 

5' >CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3' H^nZ^r U rf D N A (S3?!l# 
f : 11) £-fc>*$l/:KT-tLT> 

20 5' >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3' H^tl^^r U rfD N A (S3?>J# 
f : 12) £7>^ir>X$!;/5<^-<hLT> 2 0 pmo K 1 0 x A 
dvantage (£&i$ftt) 2 PCR Buffer (CLONTEC 
H) 5#K 50XdNTP mix (CLONTECH) 1m1> 50XA 
dvantage 2 Polymerase Mix (CLONTECH) 

25 1/tK ^IDNAtUTthilcDNAt (CLONTECH) 1m1& 
ttfi^5 0/il Wl, yr—**)VlM 2 (Gene Amp (%MM 
9) PCR system model .9700 (Applied Bi 
o s y s terns) ) %m^T9 6 V, 1 #\ m>T 9 3 0$>-*6 It, 
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3 0*J>-7 2t;, 1 2 0#£3 51M£JW&0MU $e>£7 2T;, 1 0#T 

(Invitrogen) £/HVvr;#n-->^U fce^EEtefcBbfc. 
5 PCRi7"W^O">l:o^i> IMRUISSa 1 I (SiBii) > Cla 

# h£^ombfc. #e>nrcifM- am kb) £pakko- 1 1 i^t- 

II«Al, CHO«©h7>X7x^~>3>ffl}:ffl^ 

JNtffll 3 0 7^X|*Rft*OGP R 4 0 - Ft5 c DN AO^ 

10 >tft*:<DMMmmc>&:fc 

■7>)XJ*icDNA (Marathon-Rea d y TM cDNA; CI 
ontechft) ZMMtLT, 2ffl07 P ^-f7-, y^v-l (EM# 
f : 13) 14) ^UTPCR^oft. 

PCRfcttP y r o b e s t DNA polymerase (Sffijfi) 

15 V\ U) 9 8*C • 1#©^, (ii) 9 8"C • 1 0#> 5 5"C • 3 0fl>> 7 2t- 
6 0^4 0@Ot, (iii) 7 2*C • 2»©#fiR*ftff«:ofc. KJfc«» it 
*£Hj*Zero Blunt PCR^O-;>^h (Invitro 
genft) ©»lfc^Ty7X5H^^-pCR-Blunt (In 
v i t r og en&) C^D-->^bfc 0 ^tl^SliTOP 10 (I nv 

20 i t r ogenft) (I^ALT, ^775h'Sjt^a->Skanamyc 
i neS^trLBS^^TSiftbfc. «*©^0->©«*EWft»#f b 

#f##: 2) u©cDNAJ;Dit{iJ§n§73;WJ (SB^J# 

^: 1) mt5«rS^t^-gSS*mGPR4 0t#*Ufc. *fc» 
25 Sfel^Si (Escherichia col i) TOPlO/Zer 
o Blunt-mGPR4 0i^Lfc, 

#%#J1 3 1 yy bl!$!!fi35tf)GPR4 043-Ht5cDNA©^D-~ 
>^£-£<Z)&gE?>l<Z>&£ 
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.yy hJPWUcDNA (Marathon-Ready TM cDNA;Cl 
on tech tt) fcilSfcbT, zmofy^^-, ?y«C?~3 (@5^J# 

15) <E?0#*: 16) &jflV>TP CRScfrfcofc. 

PCRIC& Advantage 2 Polymerase mix (CI 

5 on tech) *m\ (i)9 6*C- l$h (ii) 9 6*0 - 1 0#> 72t-2 
#£5 HI, (iii) 9 6t: • 1 0#, 7 0"C • 2 5®©&, 7 2<C • 5# 

©ffc&Rjfc&frfcofc. JRJtS«, if<|i§Ml£TOPO TA Cloning 
Kit (Invi trogent) ©®^:t^bT77^5 H^i7^-p 
C R 2 . 1TOPO (Invitroge nth) lZ?U-~ytfbtc. dtlSr 

10 «JM1 0 9 (SSJS) fc*SAbT, ^7X5F»;?n->$arap. 
i c i 1 i n£^trLB*5£l&tf!'t , T?»ftLfc. ©# u-><D&&mm& 

«PWbfc8*, «f«GaaK*ai!i/-fe^-aaK&3-H , r*cDNAE 

(E3Wt: 4) fcfcfc. £©c DNAcfc03S£a3£tl£7S/m@3?!) (SB 
3) mt5»SUt^-I6ISr GPR4 0 iftfcbfc. * 
15 1tmme&ft&±m (Escher ichia col i) JM109/p 
CR2. l~rGPR4 0t#*bfc. 

##0ijl 3 2 *n^-<1f;l/fi*OGPR4 0*3-mcDNA©^D- 

*-^-Tlf;i/DNAS»S!tbT, ^^-l (@B^J#-^: 17) Rtf:/ 
2o ^t-2 (E3Wt: 18) £JBV>TP CR&fr&o£. PCRCtt 
Pyrobest DNA Polymerase (TAKARA) (i) 9 5*C • 1 

(ii) 9 5X: • 1 0$\ 58"C-20#, 7 2 "C • 1 ft 3 0 40 ®©M, 7 
2t-7i>©#fiTOfr^o^ lllttt 1/5 O^fRbfcfc© 

SfcffltbT, :/?-f?-3 (@B»^: 19) M77^-4 (E8J# 
25 f : 20) *m^T nested P CRSrfrfcofc. *iI«§TOP 
O TA Cloning Kit (Invi t rogenft) Ol^Ubfe 
^1^77 5 H^^"PCR2. 1TOPO (I nv i t r ogenft) 
(I^D-->^L7to £*l£*jraJM10 9 (£«) fcaSAbT, 
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5 F^^D->lamp i c i 1 i n £^tTL B«^igite4>T>IIRb/c. 

aJtfc3-l*T*cDNAEfll (BKWt: 8) COcDNAiDi 
ZmtiZmymmm (@B3Wf: 7) *fr*f *«9S5aK& monkey 
5 GPR4 0tMbt *ftfIW$«f (Esc he r ichia 
col i) JM109/pCR2. 1 -monkey GPR4 0£ffo£b&. 

3 3 AAX^»GPR4 0S3-Ht5cDNAO^D-- 

AAX^-i»HIT-T15cDNA^Iilt, (S3 
10 : 2 1) R^7-TT-2 (S2^J#^ : 2 2) SffiVvTP CRfcfrfco 

fc 0 PCRfdte: Klentaq DNA Polymerase D — > 

0) 9 5t: • 2#\ (ii) 9 81C • 1 0fj\ 6 3^-2 
7 2C • 1^3 5 0O«, 7 2t- 7^©#«S«ftff^oft. EJ&Sk H 
iHmtl^TOPO TA Cloning Kit (Invitrogen 
15 tt) ©^fcbfc^oT^XS M^^-pCR2. 1TOPO (Invi 
trogentt) U-->tfLTc a :M«JM10 9 (Sfijfi) 
iAlT, 7°^X5 H*^^D->Samp i c i 1 i n££tTLB*55# 

«SH/-fe:7*-SffiK&:i- FT ScDNAIB^J (@E3Wt : 10) 
20 £©cDNA£D^tf}£n<575/g£@B?!l : 9) £^f-f3fr$ 

ISSfhamstarGPR40t^Ufc. $£, 
(Escherichia coli) JM1 09/pTA hamstar 
GPR4 0b$i%xl>1t. 

^»J5 7^GPR4 0Ofi»» s iRNAtAfc«kS7^7G 
25 PR4O-GFPtt£gfiJt0»«ai« 

Sflc^O^rfeKlTfPttLfc, 7^GPR4 0 £ G F P <DM&W&M%%l 
CHO«3x 1 OVwe 1 1HT9 6 tfx^l'- h * V^T 1 Big* 
Lfco HVJ Envelope VECTOR KIT GenomONE 
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™ (EMMM) feJBUT, E l b a s i r (Nature 411 

(6 83 6), 494-498 (2 00 1)) CtoT#iLrcP«C!) 
s iRNA (Dharmacont) (2. 86pmol/0. 5 n 1 &3V> 
US. 57pmol/l. Suiomm) *MieiK:*A«S6tlHJ&«bfc. 
5 7^XGPR4 0-GFP©^»©^tti^RTi'^"t3i0©X>1tVA< A 

yyy-te-rKTtTofco ««±h^tthbss «>t>oy» ctt 

mt. 0. 0 UW^rtF (fP^W*) t5^r«U 2%BS 
A£^t?PBS fcT7D?*>^bfc. 5 0 OtiS#*?bfc*tGFP 

10 ^-5/a>bfc«, iifetl5 0 OMUtfcHRPii»!)X I gG^ 
(ICN) £»U SMT2I^M-r>^i^-v'3>bfc. «c^> TMB 

x.^—>3>m, «£»bT^6^£^jt£i±, 4 5 0nraTTO 
SJjtbfc. ^O^H, ^7GPR4 0-GFP^lCHOttHMU 7^7 

15 'xGPR4 0WSWfes lRNA*C»5m4 0 1 1 0 3 (-fe>X$lteia?iJ# 
: 2 3, 7>n>XlliSm : 2 4) , m4 0 i 2 5 6 (ir>X®£te 
@E^iJ#^: 25, 7>^-fe>X«ttB39"J#^ : 2 6) »*QT3 C <kfcJ: 0 G 
PR 4 O-GFP03BS*0ffiT#R8e>&tt£. il©Ci*5m4 0 1 1 0 3, 
m4 0 i 2 5 6*tTt7XGPR4 05fiS*4#SWte#P<M^ia-*^i:^d>ofc. 

20 H&0iJ 6 ^-Slira C «fc 5M I N 6 ^ £> tfH >X U >#«ji 

X7Xn[*lTlgitbfeV7XW/3m^M I N6^, 2. 5mM0EDT 
A*"££fPBS£/BV>Ttt#bifc&, 9 6^x;i/7b~hMViT2 Bffltt* 
bit. #ifttt4. 5 g / 1 u 1 b e c c o ' s Mod 

if led Eagle Med ium (DMEM, <>k>D^>t) CI 

25 5 %>>'>Mjfiii (ThermoTracet) , 5. 5 uM 2-*)Vb~7 
hx^/-;t/ (-f >t*hP^r>*t) , 20mM HEPES pH7. 3, 1 
0 0U/mK->U>, 1 0 0 u g/m 1 X hl/^^-f -»£Mbfcfc 
OW:. tt»f:Krebs-Ringer bicarbona 
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te buffer. (KRBH, 1 1 6mM NaCK 4. 7mM KC 1 , 
1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5mM CaCl 2 , 
25mM NaHC0 3> 24mM HEP E S pH7. 3) T2»l 
tdfc, 3 7^ 5%C0 2 WT3 0»HHa^-i/3 >lf:. ±13 
5 OKRBH};2 2mM^3-7»bfcA > ^77-Tff • mUVtzM^ 
7W>*i^-V3>^0»£»U 3 7 < C5%C0 2 &#TT 

->7ft) T»£Lfco GPR4 05BaCHO«ll6SfflV>fc»»l*3* 

OKoleic acid), «J/— ;m (1 Inoleic aci 
d ) x a - U / P >^ (a — I inolenic acid) , r - U / V > 
H ( r - 1 inolenic acid) , 7 7 ^ F >8£ (arachido 
n i c acid), DHAfc&QGMM >XU >4MB±IHStt3WB»6n 

15 &. GPR4 0 fcT^Xhffitt&TKSfcV^U S-)VWi* ! ?)V (me t 

hyl 1 i n o 1 a t e = 1 inoleic methyl) ^ftft (B u 
t y r i c acid) fcfcfcfcfc'f >*U >#»±#«te&*Sfcrt>o&. G 
PR 4 0 7^nx HSttt-f>^U>^HB±JWStt*5S«*M-r*Cii:^6, 
GPR4 0*5J8Bl»»fc«k*-r >XU>$Hfc±*MtUflG>^fc< th-U^m-oT 

20 ^*Ht^ffiW$nfc. 

£»0S7 GPR4 0 S^lfc-f >X U >^±#ffii©^n-X ft#tt 

i?L£o ^M^W^KRBHtM-r^^Hi-XM^O, 5. 5, 1 
1, 2 2mMfc3£ATlftWl/&*&*, ^W>» (oleic acid), 
25 U (linoleic acid) fc«fc*-f >X I) >#»±#?£ttte 

1 lmM£(±0I^l/3-X«ftKifT^5iiW^fc o 

GPR4 0tc7^-^h«tt**1-J|gj»gttC«k«-1'>X'J>'^»±# 
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*»09 5H*^TGPR4 0#&Ws i RNAt*§m4 0 i 1 0 3#T$ 
5 XGPR40 Of6SS8l*.fc«lft!l$** d fcjWBWn?**. *®&0J 5 

fca^frHVJ Envelope VECTOR KIT GenomON 
E*ffl^Tm4 0 i 1 0 3 £zgA£ltfcM I N 6$HJ!&K:*5tt5<>X U >ftW 
±#H£ttCWClftWUfc. **«6©>5rj*K:J;Dffil&*K:J:6-f >^U>» 
»±JWSttt'PViTW^/5:tS*, m4 0 i 1 0 3iAM I N6TttU 
10 (linoleic acid), r-'J71/ >BI ( r - 1 inolenic 
acid) fc«fc*-f >XU>^»±#Stt*«B«>&n^:<«:ofc. — ^> 
yASB^iJs i RNAT&SS c r amb 1 e II duplex s i RN 

nti/^cw^nfc. iojg^e,, gpr4o#, jMMfcck&i^x 

9 MIN6^6©-f>XU >5^»ft3if^ffl 
7^3^TJMIbfc , T^Xl»»3j|BlfS#feMIN6*, 2. 5mM©EDT 
A«£ttPBS*JBV>Ttt#Lfc«, 9 6£ x ;^l/-Hd®V>T2BITOIi 
**»4. 5g/L0^a-7^tfDulbecco' s Mod 
20 ified Eagle M e d i urn (DMEM, <i >fcf h ny>t) C 1 
5% (ThermoTrace *fc) » 5. S uM 2-*)V 

(-T>lfhny>t) , 2 OmM HEPES pH7. 3, 
lOOU/mL ^~^U>, 100iig/mL 7. Y V? hT>f 
Lfct>0*fflVifc. «£«b/tKr e b s -Ringer bicarb 
25 onate buffer (KRBH, 1 1 6mM NaCK 4. 7mM 
KCK 1. 2mM KH 2 P0 4> 1. 2mM MgS0 4 > 2. 5mM C 
aClj, 25mM NaHCCV 24mM HEPES pH7. 3) X 
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JR-ifgLmW, yK>+a^-y3>MHl:iJinl, 3 712, 

5 (7T'>*A7 7;l'T>'7ft) TM^bfeo ^OIS*, Hlfc^f t*D> M 
mm 4 1 ©fls^WRDPlcJ: K> >X U >#»±JHStt#R«> £> ftfc 

i o i n v i v o Ki&tts-r >x u yftmimftm tskmi&nm 

ittSD7^h (B#£W7, 7BM0 ftlB»*«, ASi^ltli 

10 &3 0mg/kg©fli*T?iiPiH!#U ^3 0«^3-X (2g/k 
g) *«pftWbfc. *HTOc«o. 5fc>^;Hz;i/n-x©#£&#u m 

7 0 7 0 ^ >f >^U>©jBS^ICtt7^-f A/Tyfe-f ( C 125 L] *>*V 

(HI 2, Wi 1 1 i ams p<=0. 0 2 5) , HAW 7 ^«©>f > 

^U>±IW*«**K:»*bfc '(0 3, Willi amstl, P<=0. 0 
2 5) . £<D*S*j&>6, H»J4 l(9|»t7y hfcfcWf, -f>XU># 

20 «WltilWl^tut^|y^i:§nfc. 

3 4 (2E)-3-(2-7;P^a-4-y ^*/7x=JW 7£ U;i/HX^;|/ 
###}2 7iMtbT, 2-^;^P-4-y h + ^^>X7^Tt 

25 'H NMR (CDClj) 51.33 (3 H, t, J=7. 1 Hz), 3.83 (3 H, s), 4.26 (2 H, q, 
J=7.1 Hz), 6.41 (1 H, d, J=16.2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
J=8.6 Hz), 7.75 (1 H, d, J=16.2 Hz) 0 
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##0iJ4 3 tmmzVX, (2E)-3-(2-7)M-a-4-* h^>7x~JU)77 U 

'H NMR (CDClj) a 1.23 (3 H, t, J=7. 2 Hz), 2.58 (2 H, t, 1=7.6 Hz), 
2.90 (2 H, t, J=7.6Hz), 3.77 (3 H, s), 4.12 (2 H, q, J=7.2Hz), 6.57- 
5 6.63 (2 H, m), 7.07-7.13 (1 H, m). 

##0U 3 6 3-(2-7;M-a-4-fc F D^>7x~ )]/) 7o tfrt^X? 1 )!/ 
#%0)J3 QtmmzLX, 3-(2-7;^D-4-^ h^^7x-;i/)7°ntr^-> 

a(K 83« 0 

10 'H NMR (CDC1 3 ) 61.23 (3 H, t, J=7. 2 Hz), 2.58 (2 H, t, J=8. 1 Hz), 

2.89 (2 H, t, J=8. 1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6.51-6.56 (2 H, m), 
7.01-7.06 (1 H, m). 

##0S1 3 7 (2E)-3-(2-^DD-4-tHn^y7i^)7^UJVi^^ 

15 m&mmi£hT%it 0 urn m. 

•H NMR (CDC1 3 ) 6 3.83 (3 H, s), 5.99 (1 H, br s), 6.33 (1 H, d, J=l 6. 1 
Hz), 6.79 (1 H, dd, J=8. 6, 2.4 Hz), 6.94 (1 H, d, J=2.4 Hz), 7.53 (1 H, 
d, J=8. 6 Hz), 8.05 (1 H, d, J=16.1 Hz), 

##0iJ1 3 8 3-(2-^Dn-4-tl«0*5/7x-JW rnW^f^ 
20 &%M4 3tmfflZLT* (2E)-3-(2-7PD-4-k Fn^$/7x^;i/)77U 

)vn*5-)Vtmfc&&fr%&m<k&to&iik&toftib thrift, jr* m% 0 

'H NMR (CDC1 3 ) 6 2.62 (2 H, t, J=7. 9 Hz), 2. 99 (2 H, t, J=7.9Hz), 
3.68 (3 H, s), 4.95 (1H, s), 6.67 0 H, dd, J=8. 3, 2.6 Hz), 6.87 (1 H, 
d, J=2. 6 Hz), 7.10 (1 H, d, J=8.3 Hz)„ 
25 ###113 9 4-7xZi;WN-7nhr^-l ) 3-5 : -T N /-;i'-2-75> 

HPD7tb7x/> (4.45 g, 28. 8 mmol) t N-7P \?.)\>ttV U7 
(3.40 g, 28.8 mmol) <DJL$J-)\, (50 mL) Wfo\Z WtWL±bVV& (3.07 g, 

37.4 mmol) zmz-x 1. 5 mfflMt&MWLLrc Rfemz&&mx.. &mm**> 
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4t&m (5.64 g, n%)*M&%a&tLTmco 

'H NMR (CDC1 3 ) (51.00 (3 H, t, J=7.2Hz), 1. 60-1.78 (2 H, m), 3.19- 
3.29 (2 H, m), 5.38 (1 H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m), 
5 7.77 - 7. 81 (2 H, m). 

##^J 14 0 N, 5-^^ xZJhl, 3-^7 5 > 

'H NMR (CDClj) 6 2.40 (s, 3 H), 2.85 (d, J=3. 3 Hz, 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 (m, 1 H) , 7.36-7.41 (m, 2 H), 7.56-7.58 (m, 2 H) 0 
14 1 4, 5-y^fJH-7°o Z-^7'/-)V-2-7 5. > 

'H NMR (CDC1 3 ) 6 0.97 (3 H, t, J=7.0 Hz), 1.58 - 1.70 (2 H, m), 2.10 
15 (3 H, s), 2.18 (3 H, s), 3.15 (2 H, t, J=7.0 Hz), 4.89 - 5.07 (1 H, m) 0 
###11 4 2 5-^^;V-4-7xn;i/-N-^Dhf;M,3-^7 x /-;W2-7$> 
##f!ll 3 9<b|n!#£LT, 2-7'D^-l-7xX;i/7 P D^>-l-^><hN--7° 

u¥)\,ttvv7fr%mmK&m*nmi&tvTmz. a w 23*„ 

'H NMR (CDCI3) 6 0.97 (3 H, t, J=7.4 Hz), 1.57 - 1.70 (2 H, m), 2.40 
20 (3 H, s), 3.17 (2 H, q, J=7.4 Hz), 5.23 (1 H, br s), 7.25 - 7.31 (1 H, 
m), 7.36-7.41 (2 H, m), 7.55-7. 59 (2 H, m) 0 

###ji 4 3 4-[u^;K4-7x-;i.-i,3-^7y-;i/-2-r;WTky]^^ 

N-^f JH-7x^;H, 3-?7y-ih2-7S > (1.67 g, 8.8mmol) © 
25 N,N-^^^;W1/AT5 K (25 mL) *m\Z 608! TMUft^ MJ ^ A (350 mg, 
8.8mmol) 30 ftfm\WLWL>7t(Dt>. 4-(7*P : e^^;i')^mW^^ 

(2.1 g, 9.2 mmol) ZMZ.rc. M^^UX 1. 5 mmm.WVTc(Dt>, fcmm 
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«U (2.6 gs JR* 86*) SHtfi«ltt«itUT»fc. 

'H NMR (CDC1 3 ) 53.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7.27-7.43 On, 5H), 7.86 (dd, J=8. 4, 1.4 Hz, 2 H), 8.02 (d, J=8.4 
5 Hz, 2 H) . 

tMM* 1 44 [4-[U^;K4-7xnjV-l,3-^7 N /-;i/-2— fJW75;]^f 

«T> 4- [ (4- 7 x x;Wl , 3-^7 y-;P-2-< )V)75.y]^ J-)V\ £ 

Ifl^Jl' (2.06 g, 6.1 mmol) 0fh7hKD77> (30 mL) 

10 0.9 M **fl25?-f y^;PT;P5=^A^1J->»» (30 mL, 27 mmol) £Jn 
fc'jfc. S«*fta»T?2WffWJt»Ufc©-B, M^hU (8.7 g, 

27 moDtlnATM-emiBiaH^Ufc. TO** 5*11, %tt£gffiU » 
i^>'J^'M7A^Q7h^77^ K^>/^X^;|/=1:1) T*f 
Mb, M4b£tl (1.9 g, JR# 98%) &efitfr*fcl/tfcfc. 

15 'H NMR (CDC1 3 ) 5 3.07 (s, 3 H), 4.67 (d. J=5. 8 Hz, 2 H), 4.77 (s, 2 H), 
6.72 (s, 1 H), 7.23-7. 42 (m, 7H), 7.83-7.89 (m, 2H)« 
##091 4 5 4-[[X5=-;K4-7x-;M,3-^7l/-;i/-2-<;W75/]^5 i 

###J1 4 3 tmU\ZlsT, N-X^-4-7xXJl/-l,3-^7 % />-;i/-2-75 
20 >^63ltjBfl3^**||e»««tLT#fc. JR* 60«o 

'H NMR (CDCI3) 51.24 (t, J=7. 2 Hz, 3 H), 3.52 (q, J=7. 2 Hz, 2 H), 
3.91 (s, 3H), 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7.44 (m, 5 H), 7.82- 
7.86 (b, 2 H), 7.98-8.02 (m, 2H), 

m%Mi 4 6 [4-[[x^;K4-7xx;wi I 3-5 L 7y-;u-2-'f;W75y]^> 

25 JW7x^]/^y-> 

4 4 tPJfcfcLT, 4-[[X^;K4-7xx;Wl, 3-f7V-;H-f 

iR* 69X. 
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'H NMR (CDClj) (51.23 (t, J=7. 1 Hz, 3 H), 3.51 (q, J=7. 1 Hz, 2 H), 
4.69 (d, J=4.8 Hz, 2 H), 4.76 (s, 2 H), 6.71 (s, 1 H), 7.24-7.39 (m, 7 
H), 7.83-7.87 (m, 2 H), 

##$11 4 7 4-[[(4-7x^JH,3-^7 N /-JhH^)(^Dt:jV)7$;] 
###114 3 t|p|||(IbT, 4-7x-;WN-^Dtf;Wl,3-^77-;W2-7 

'H NMR (CDCI3) 00.93 (t, J=7.7Hz, 3 H), 1.64-1.74 (m, 2 H), 3.40 (t, 
J=7.7 Hz, 2 H), 3.91 (s, 3 H), 4.85 (s, 2 H), 6.72 (s, 1 H), 7. 23-7.42. 
10 (m, 5 H), 7. 82-7.85 (m, 2 H), 7.99-8.01 (m, 2 H)„ 

4 8 [4-[[(4-7x^;i/-i,3-^Ty-;w2-^;0(^Ptf;i/)T5y] 
###11 4 4tm%k\zLx. 4-[[(4-7xn;w-i,3-5 i 7y-;i'-2-'f 

15 fco W 67« 0 

•H NMR (CDC1 3 ) 60.93 (t, J=7.4Hz, 3 H), 1.62 (t, J=5. 8 Hz, 1 H), 

1.64-1.74 (m, 2 H), 3.40 (t, J=7.7Hz, 2 H), 4.69 (d, J=5. 8 Hz, 2 H), 

4.79 (s, 2 H), 6.70 (s, 1 H), 7.24-7.39 (m, 7 H), 7.84-7.87 (m, 2 H)„ 

###11 4 9 4-[[^^;K5-^^-4-7x-;i/-i,3-^7y-;u-2-r;i/)7 

20 5 n % 3-M £MMWi* ^JV 

###j 143 tmmz lt, n, 5-^^^m-7x-ji/-i, 3-^7y-;v-2- 

'H NMR (CDCI3) <?2.42 (s, 3 H), 3.03 (s, 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7.26-7.31 (m, 1 H), 7.36-7.41 (m, 4 H), 7.62-7.65 On, 2 H), 8.01 
25 (d, J=8.3 Hz, 2 H) 0 

###11 5 0 [4-[[^^;K5-^^-4-7x^i;i/-l,3-^7y-;i/-2-f;i,)7 

###J1 4 4ifRl^(CLT, 4-[[^^;K5-^5 1 ;M-7x-;i.-l,3-?7 > / 
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Jfc* 92*, 

'H NMR (CDC1 3 ) 62.42 (s, 3 H), 3.02 (s, 3 H), 4.68 (s, 4 H), 7.26- 
7.41 (m, 7 H)> 7.64 (d, J=7.5 Hz, 2 H)„ 
5 ###(15 1 4-[[(5-^^;l/-4-7x-;i/-l,3-^7^;i/-2-<JV)(ynli 

4 3 ilWHtiCbT, 5-;<^l/-4-7x-;i/-N-7D 1^-1,3-^77 
-;P-2-75>^C>M^tl^fi?a^tbT^„ JRJfS 79X 0 
'H NMR (CDC1 3 ) 6 0. 92 (t, J=7.4Hz, 3 H), 1.66-1. 72 (m, 2 H), 2.41 (s, 
10 3 H), 3.32-3.37 (m, 2 H), 3.91 (s, 3 H), 4.77 (s, 2 H), 7.26-7.41 (m, 
5 H), 7.61-7.63 (m, 2 H), 7.98-8.01 (m, 2 H). 

5 2 [4-[[(5-^5 1 ;P-4-7xz:;P-l,3-^7 > /-^-2-r;i/) (7n tf 

;p) 7 5 y 3 y 3-M 7 x y * y 

4 4tlwi^icbT^ 4-[[(5-y^;i/-4-7xn;wi,3-^7y-;u-2- 

l H NMR (CDC1 3 ) 60.91 (t, J=7.4Hz, 3 H), 1.57-1. 72 On, 2 H), 2.41 (s, 
3 H), 3.32-3. 37 (m, 2 H), 4.68 (d, J=5. 8 Hz, 2 H), 4.70 (s, 2 H), 
7.24-7.41 (m, 7 H), 7.63-7.65 (m, 2 H)„ 
20 »J 1 5 3 3-[[y5 L ;K4-7xn;i/-l,3-^7V'-;i/-2-l';i,)75y]y5 1 

14 3 tmU\ZhX, N-y 3^-4-7 x~^-l,3-;P7y*-;)/-2-7$ 
fro W 72%„ 

25 'H NMR (CDClj) 6 3.08 (s, 3 H), 3.91 (s, 3 H), 4.83 (s, 2 H), 6.74 (s, 
1 H), 7.25-7. 44 (m, 4 H), 7.58 (d, J=7. 7 Hz, 1 H) , 7.85-7.88 (m, 2 H), 
7. 96-7.98 (m, 1 H), 8.03 (s, 1 H) 0 

###J1 5 4 [3-CC/5 i ;K4-7x-^-l,3-5 : -77-;t/-2-r;W75/]^5 1 



WO 2004/041266 



PCT/JP2003/014139 



290 

JR* 95* 0 

5 'H NMR (CDC1 S ) 6 3.09 (s, 3 H), 4.69 (d, 1=5. 8 Hz, 2 H), 4.78 (s, 2 H), 
6.73 (s, 1 H), 7.24-7.40 (m, 7 H), 7.85-7.88 (m, 2 H) 0 
##0U 5 5 4-[[(4-7xz:;i/-l ( 3-^77-;i/-2-<Jl/)^]/^;W^E§ 

##0U 4 3 tnWtZlsT, 4-7 xn;U-l, 3-5^7 7-;l/-2-^^-^t 4- 

io (7n^*?)v)&&mmx^ji'frbmm<k&^z&&m*£i<xm£o urn 

79X 0 

'H NMR (CDC1 3 ) (5 3. 90 (s, 3 H), 4.54 (s, 2 H), 7.31-7.45 (m, 4 H), 
7.49 (d, J=8.3Hz, 2 H), 7. 86-7.90 (m, 2 H), 7.96-8.00 (m, 2 H)„ 
##0|J1 5 6 [4-[[(4-7zZJhl,3-5 1 7 , ;-Jl'-2-'f;i/)ft]^^]7x 

15 

##^1 4 4<h|R]^(CbT, 4-[[(4-7xZJV-l,3-5 1 7y-JW2-'fJ|/)f 

^-]^^;w^m#m^^;^e>M^ti^em*tbT#/c. jr* 85« 0 

'H NMR (CDClj) 61.67 (t, J=5.4Hz, 1 H), 4.51 (s, 2 H), 4.67 (d, 
J=5.3 Hz, 2 H), 7.26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 H) 0 
20 ##0U57 N-(4, HDt7 h [1, H] [1, 3]f J07p 

A'>75 K 

ft#T> 4,5-v^t: KP±7 h[l,2-d] [1,3] ^77-^-2-7. 5 > (L 50 g, 
7.4 flimol) #fcry>?> (20 ral) ®mizmk7n¥j-~)U(l.02 g, 11 DijnoD* 

Mux2mmmwvrzo ^m^K^mx, siiwiai, 

77^- (A+t^/pix^-i:!) xmmhs mmit^m a. 75 g, w 
91*) ^mtvxmco 

'H NMR (CDCI3) <5 1-14 (t, J=7.5Hz, 3 H), 2.33 (q, J=7. 5 Hz, 2 H), 
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2.96-3.09 On, 4 H), 7.18-7.28 On, 3 H), 7.71 (d, 1=7. 5 Hz, 1 H) 0 
###1158 N-ynb°;W,5-vfcHP^-7h[l > 2-d][l,3]^77-^-2-7 
5 > 

^K^T> N-(4,5-^tFnt7h[l, 2-d] [1 , 3] ?7 7-;W2--f )V) 7vrt> 
5 75 F (1.70 g. 6.6mmol) 0fb7tFO77> (30 mL) «l£ **flSU 
?>)A7J^^^A (749 mg, 20 mmol) SJn^TSST? 3 tfc. Sit 

^^hU^A+7Kfn#) (9.6 gs 30 mol) £iP*TMTM fl#K»#L&. ^ 

(A*U->/fiHftX^;V=4:l) T?««b v a8^« (1.32 g, « 82%) § 

10 

'H NMR (CDC1 S ) (5 0. 99 (t, J=7. 5 Hz, 3 H), 1.62-1.76 On, 2 H), 2.83- 
2.88 (m, 2 H), 2.99-3.04 (m, 2 H), 3.20-3. 26 On, 2 H), 5.26 (s, 1 H), 
7.10-7.26 (m, 3H), 7.70 (d, J=7. 9 Hz, 1 H). 

&%M 1 5 9 4-[[4,5-^t YU^V h [1, 2-d] [1, 3]^7V-;i/-2--f ;K^a 

15 tf;v)75/]^f;wsift^f;v 

1 4 3 tmmz.LT, n--/p tf;w, 5-^t fpt^ hi, 2-d] ti, 3] 
^7V-)i-i-7*>frz&m4k&®zmwyotLTmz.o w 78%„ 

'H NMR (CDC1 S ) <?0.93 (t, J=7. 5 Hz, 3 H), 1. 63-1. 73 On, 2 H), 2.82-2.88 
On, 2 H), 3.02 (t, J=7.8 Hz, 2 H), 3.38 (t, J=7.8 Hz, 2 H), 3.90 (s, 3 
20 H), 4.81 (s, 2 H), 7. 09-7.26 (m, 4 H), 7.41 (d, J=8. 1 Hz, 2 H), 7.99 
(d, J=8. 1 Hz, 2 H)o 

##f!|l 6 O [4-[[4,5-^tHP7"7h[l,2-d][l,3]^7l/-^-2-^;K^ 
p e;w 7 5 / ] * 7 x ~;j/J * $ J -)V 
##f!ll 4 4£|r)1§K:UT> 4-[[4,5-vk FOt7 h [1, 2-d] [1,3] ^T'J— 

25 ;i/-2--r jv (-fu \f.)v) 75/]^ 5^;i/] &Mm&*^)Vfr%&mi\&m&te®m 

MltUTtffco W 63« 0 

'H NMR (CDC1 3 ) (5 0.93 (t, J=7.4Hz, 3 H), 1. 63-1. 73 On, 2 H), 2.82-2.87 
On, 2 H), 2.99-3.04 (in, 2 H), 3.35-3. 40 On, 2 H), 4.68 (d, J=5. 1 Hz, 2 
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H), 4.75 (s, 2 H), 7.09-7.40 (m, 7 H), 7.78 (d, J=7.5 Hz, 1 H). 

&%mi 6 i 4-[[(4,5-^^^;i/-i,3-?ry-;i/-2-<;i/) c/nt^wrs 

###J 14 3 t^&KlLT, 4, 5-$>;WU-N-7 , D tf;V-l, 3-f7^-JH- 
5 75>*^«Hft'&«!l*»6«|JK*tbT»fc. « 68%, 

'H NMR (CDClj) 60.88 (t, J=7.4Hz, 3 H), 1.56-1.66 On, 2 H), 2.12 (d, 
J=0.8 Hz, 3 H), 2.18 (d, J=0.8 Hz, 3 H), 3.25-3. 30 On, 2 H), 3.90 (s, 
3 H), 4.71 (s, 2 H), 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 On, 2H), 

6 2 [4-[[(4,5-^^^;i/-l,3-^7^-;i/-2-^^)(^Ptf;l/)75 

io y]*?-)i]y*~)i]*?y-)i 

)V) (7* □ fcf M 75/]* 3^] £MK * 5^1^ 6 &Hft£4Jl &$&&NMt*s t 
VTWto W 63« e 

'H NMR (CDC1 3 ) 60.87 (t, J=7.4 Hz, 3 H), 1.56-1.66 (m, 2 H), 2.13 (s, 
15 3 H), 2.18 (s, 3 H), 3.25-3.30 On, 2 H), 4.64 (s, 2 H), 4.67 (s, 2 H), 
7.24-7.33 (m, 4 H) 0 

###Ji 6 3 W,V-i?*?)V\Z7x.~)V-i-4M*9;-)V 

(4-7DqB7xn;W^^y-;K5.00 g, 32 mmol), (2J-^^^7i- 
)V)#U>& (5.77 g, 39 mmol), ^±hU<7A (10.2 g, 96 mmol) *h)V 
20 x>-^^y-Jb-7K (5:1:1, 210 mL) te»#U 7;W>«*bfc«, fh 
7+XhU7x-MX7^>A7^ (1.85 g, 1.6 mmol) SrJnAfc, K 

^**7;p^>«H«TT-iftjDjRa»ibfc 0 E.fm*7fen&* &fomz&* 
m^Mm^)wmmvrz. m&m&m, wiifc "a»*^u*y 

25 (4.44 g, JRSjK 65X) §fiM*ilT#fe. 

'H NMR (CDClj) (51.69 (1 H, t, J=6.0 Hz), 2.03 (6 H, s), 4.76 (2 H, d, 

J=6.0 Hz), 7.09 - 7.19 (5 H, m), 7.43 (2 H, d, J=8. 1 Hz) 0 

###J1 6 4 3-(4-((3-7i/+M>^W^>')7x-;W7 , D/t>rh 
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##0B3 1 tmmiZLT, l-yx./^y^y-J)V7)Vn-)Vt 3-(4-fc Fn 
^->7izJW 7 n/s>x h U ^ t UTfcfc. 

JR* 95 %. MS 330.1 (MH + )„ 
5 ##0U6 5 (iZ)-N-kKP^r5/-3-(4-((3-7xy^r^>5?;W^5/)7 

kKn3rS'7^>JfcK*fi(1.05g, 15. lmmol) , h U X^)VT5. >(3. Oml, 
21.5wol)©5>*3Sn>;Ul<'**$' H (30ml)®}»?ft&&i&T! 30 3- 
(4-((3-7i;^^>^)^^)7iZJW yPAV- h U;K0. 5g, 
10 1.52mol)£Jln*.fc. *OiR^*ft 70tJ7? 18 »M»#MI, £]ft««8£X 

MS 363. 1 (MH + )o 

15 ###J16 6 l-(tert-^h^'>*;W#-;W-3-b Hn+v^^-lH-T > H 
i-(tert-^h^$/*;i/3l?r:;W-iH--f >H-;w3-*;u#>K^^;uxxx 

;M2.5g, 9.08mmol)C7)»-r h^k HO7^>(40ml)M^^T> 1.5M->> 
-f V^;WX^fc7;i/5X^AhJPX>^(14ml, 21mmol)£flQ7U 2 M 

A7Kmm^m^mw^ «^^->9A« Mil, 

(2.3g, 100*) LT#£o 

'H-lttR (CDC 1,) <5 1.67C9H, s>, 4. 84(2H, d, J=6. 0Hz), 7. 14-7. 38(3H,m), 
7.58(lH,s), 7. 64 OH, d, J=7.5Hz), 8.13(lH,br d, J=8.1Hz). 
25 ###1 1 6 7 2-t h'P^>;*^;i/-3-* h^>^ h+H-^>^t7i> 
##^J1 6 6tmU\ZLX, 3-pt h4^h^ri/-K>V'ft7x>-H 
;p#>8t/5 1 ;Px^x^J:0SlH{b^(91X)&»||fi|ft!K<»i;bT»fc. 
'H-NMR(CDCI 3 ) 6 2. 72 (1H, t, J=6. 6Hz), 3.68(3H,s), 4. 80(2H, d, J=fi. 6Hz), 
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5.11(2H,s), 7. 30-7. 43 (2H, m) , 7. 66-7. 82(2H,m) . 

1 6 8 2-fc \*a3ris*?)V-3-(l-*9-)V'<>*>)Vtt*/)-l-<*y*J7 

##0IJ 16 6 tmmzLT. 3-(2-^^JV^>v;V^v)-l-^>>/^^-7 
5 x >-2-*;i/^ fiVXXfJV «k 0 &flfc£-4tl (58X) &j&jt&tttt<Kl t UT 

'H-NMR(CDC1 3 ) (5 2.42(3H,s), 4. 50 (2H, d, J=5. 2Hz) , 5.17(2H,s), 7.10- 
7.82(8H,m). 

##0816 9 (2' ,6' h^>fc*7x~;i/-3-^;W 
10 9 9R^2 0 0 i:TO{cLT, ^jSft^«*Mfi«& 

ttfttbT#fc. iRJfs 76% 0 

'H-NMR(CDC1 3 ) (5 2.01(6H,s), 3.74(3H,s), 4. 65(2H, d, J=5. 2Hz), 
6.97(lH,d,J=8.4Hz), 7. 03 (1H, d, J=2. 2Hz), 7. 06-7. 24 (3H, m) , 
7.35(lH,dd, J=2.6 & 8.4Hz). 
15 ###|17 0 (2' ,6' -i?*?)V-4--*h*i']±7x.-)V-Z-'()V)*#;-)V 

&wrz&mmi 9 9M#^j2o 0 tmmizvx, %m<k&m*$k&m 

!R»tl/T#fc, W 82% 0 

'H-NMKCDCl,) 6 2.03(6H,s), 2. 37 (1H, t, J=6. 6Hz) , 3.92(3H,s), 
4.71(2H,d, J=6.6Hz), 6. 94 (1H, d, J=8. 8Hz) , 7. 02-7. 22 (5H, m) . 
20 ##0017 1 (2E)-3-(4-^>^Jl/^->-2,6-^ h=^>'7x-;U)yp^> 

4-h FD^S/-2,6-^p< h^>'^>X7;i/T ! t K (1.0 g, 5.49mmol), ^> 
5?;P7;pn-;K0.65 g, 6.01BDO]) ^J;^>U^;^^7^> (1.5g, 
7.41ramol) Of h7kHD75> (120ml) Mf£ 1,1'-(7^'M-JW 
25 ^^'Jy> (1.8 g, 7.13mmol) £4>*f"3JD*, MUX 18 B#M«#Lfc. 
Kfcmz ylfjU-f^ (1 20ml) £fln*, *fffi L/fc^#»*«JBU LT, *?$ 

>=2 : 3-1 : 1) fcffrU 4^>^t+y-Z,6-^^ h*^>X7^ 
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7>x;Kl.lg, 4.91niBl)*«fcc;60«7K*'fb^-N'J^A(0.17g, 4.25mmol)©7 : - 
h7tHD77> (40ml) .*ISft3k»T 10^81^ bfc. ZLOjgScfc 4-^> 
S>;M-*'>-2,6-5>* K^^>X7;i/fh K(1.2g)fcfti*., IfildTM 
5 bfc#6 5B#Mft#bfc. R««flR&»«X5 i ;i/'T!WRb, 2X>SbWfflfc 

b&. #6ti7t^^^x^x-x;p-'\^i^> v t%#b> &jBfc£4tr 

(1.2g)fttSfe|ft||tbT»fc. W 64%, MS 343.1 (MH + ). 

7 2 (2H)-3-(4-k |*P*5/-Z,6->>* h^^7xZjW^D/t>iJ 
10 fMXfJt^ 

(1. 2g, 3. 50mmol)*3J;t* IOX/^^A-K* (0. 40g) ©X*/-;K30nI) t 
rrh^b HD7 5>(30iil)Oji^»RS7K**fflf[T, SM*P 18R*M«^b 

15 T#fc. -iR* 90%„ MS 255.1 (MH + )„ 

#%#U 7 3 3-(2,6-y7^tD-4^ h^y7xZJW7n/OtX5 1 JH 

s;x5 1 ;^7;7Ky^x5 L ;i/xxx;K2. 34g, 10. 4mmi)&£uc 60%?mit 

±HJ£A(0.38g, 9.50mBol)OT-h7kHP7 7> (40ml) flliRftJfCftT 10 
20 #M#bfc. toftfftl: 2,6-^7Wn-4-^ b*M>X7^f k H 

(1.5g, 8.71mmol)&2in;JL ^jfi»££T#iIb£)&*£> 4 B&RHt#bJfc. SJ6»?S 

DVh^57^- (itX^kA4ij->=l : 10~1 : 5) C#U 
25 7 2tra*|CbTfiStt»7G*fT^ *j8Mfc^«(l.l-7g)*«|fiMi« 

tttbTW/t. JR* 52%. MS 245.0 (MH + )„ 

7 4 3-(2,6-> ? 7;i/^n-4-t Ha4 1 >'7'xx;i/)7°n/t>^x^;i, 
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4.79mmol), %L4kT)l'§~OM\. 9g, 14. 2mmol), \-Hr99>?"*-)\,<\. 7ml, 
9. 80mmol) (bVty DO^^ >»« (20ml) S*»T^ fe^aT? 4 P#WJft#bfc. 

1:10-1:5) Ki#U Mfc£*b(1.0g)*fcfiffltttt£:LTft&. JR 
* 91%. MS 230.9 (MH + )» 

##$11 7 5 (6-^>^;i'^v'-2' ,6' -P* l ?)lf-]£7x.~)\r-3-'f)V)* 

10 

«*tLT#fc. iR* 37% . 

•H-NMR(CDC1 3 ) <5 1. 56 (1H, t, J=5. 6Hz), 2. 04 (6H, s) , 4. 65 (2H, d, J=5. 6Hz), 
5.03(2H,s), 6.96-7.44(llH,m). 
15 ##0017 6 (2,6-^^^Jl/7xX;i/) [4-(l,3-^+y7>-HJV)7x- 

T^^tfA (1.20g) $fh7tFD77> (50mL) +tf»b<3^*fi'tf 

3*711 (lOmg) SriDA., 2-(4-7a^7i-;W-l,3-7t+77> 
(lO.Og) *3irr?»fTbfc. »T&7&, S«ffl^*&ajftTl WHBW>*S 
20 iffe^> 2,6-^^^K>X7^fb H (5. Og) h 5 1 Hn77> 

(20mL) fcttSorTiTFLfc. »T**7«, EJ5S£*Mak:RUT3 6 

icmpii*tfitf&. Rmu&mzmimtTy^^kymmziig, mm 

btfyyj-rmMLtco WWtx?)V-s\*D-> mm&~? l : 9*>6 7 : 3 
25 tn?^7 5>l>M TMM-T^^i:(C=bD, Sffi^^* (9. lOg, JR* 
73%) £jtfi»#tt£LT#&. 

'H NMR (300 MHz, Chlorof orm-D) 6: 2.14 - 2.23 (1 H, m), 2.26 (6 H, s), 
3.97 - 4.19 (4 H, m), 5.79 (1 H, s), 6.35 (1 H, d, J=4. 1 Hz), 7.03 (2 
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H, d, J=7.5 Hz), 7.05 - 7.2(1 H, m), 7.29 (2 H, d, J=7.7 Hz), 7.35 - 
7.45 (2 H, id). 

7 7 (2,6-^^g 1 ;!/7x^Jl/)[3-(l,3-> J ^yv>-2-r;W)7xr: 

5 ###J 1 7 6 fcra«fcUTMfc£tt&»fc. W : 74* (HSIfift^) . 
'H NMR (300 MHz, Chloroform-D) 6: 2.17 (1 H, d, 1=4. 3 Hz), 2.27 (6 H, 
s), 3.87 - 4.23 (4 H, i), 5.77 (1 H, s), 6.25 - 6.4 (1 H, m), 7.0 - 
7.55 (7 H, m). 

##0U 7 8 [4-(2,6-^;*^;i^>^;U)7x~;|/3*^/~;i/ 
10 (2,6-^^^;U7x^)[4-(l,3-^^V7>-2--rJl/)7x-;W^^y~ 
)V (7.10g) , ^DPh'J *^)lzs7> (10.8g) , H^b^HJ^A (15.0 
g) , 7izhxMUP (50mL) 50<CT 1 W^iliffco fcfoM 

vi±7mm, m%n^.m.^)\wAmwv, m*.mkw* s s$ ^t?m, mm 

'H NMR (300 MHz, Chloroform-D) d: 2.23 (6 H, s), 4.13 (2 H, s), 7.05 
- 7.2 (5 H, m), 7.76 (2 H, d, J=8.3 Hz), 9.95 (1 H, s). 
20 Z.<D\t^m (3.70g) Srh7tFD77> (50mL) izmMV, 013 

LT> ttfcVtt&TJVS-VA (l.Og) ft#*giffc#SJnA;fc.. 0^7? 

fc#»Ji*»*L,T, nmitfi® (3.43g, «61%) ftiMtfiJUftiUT 
25 f#fc 0 

'H NMR (300 MHz, Chloroform-D) <5 : 1.54 (1 H, t, J=6 Hz), 2.23 (6 H, 
s), 4.05 (2 H, s), 4.64 (2 H, d, J=6 Hz), 7.00 (2 H, d, J=7.9 Hz), 
7.05 - 7.15 (3 H, m), 7.24 (2 H, d, J=8. 1 Hz) 
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7 8tmmzLX, (2, 6-i?^^7x-M [3-0,3-^77 
WW . 

5 'H NMR (300 MHz, Chloroform-D) 6: 2.24 (6 H, s), 4.06 (2 H, s), 4.62 
(2 H, s), 6. 8 - 7.4 (7 H, m). 

##0U 8 0 3-(4-{[4-(^DP^9 1 ;V)^>^]^i/}7x^)yPA 0 > 

4-(^7PP^5 1 ;i/)^>^7;V3-;i/(4.68g), 3-(4-k FD^/7i^W 
10 7DA°>m*^M5.40gK h'j7x-J^X7^ >(9. 20g) £ b;kX>-^ h 
7k HO7^>(60-30mL)©^MfC^U, 0"C C^tTTl/v^;^ 

15 +r> (^JtTl : 19fr£ 1 : 1 ST^7>?X>» xmffl-fZ>Z.t\Z&K>, 
»fc£tt(5. 19g> W 54*) ^itb«. 

■H NMR (300 MHz, Chloroform-D) 6 : 2.59 (2 H, t, J=7. 7 Hz), 2.89 (2 H, 
t, J=7.7 Hz), 3.66 (3 H, s), 4.59 (2 H, s), 5.04 (2 H, s), 6.89 (2 H, 
d, J=8. 7 Hz), 7.11 (2 H, d, J=8. 7 Hz), 7. 35 - 7.45 (4 H, i). 
.20 ##0018 1 N-f V 7*^Jl/-4-7 x -JI/-1 , 3-?7^;i/-2-7 5 > 

2-7*D=E-l-7xZ;H^;> (4. Og) , N-^V^^^tli (2. 60g) , 
N.N-y^^WMTS F (15mL) 0>U&mitm.UX 1 K 

25 Ltz, mm^)V-^D-> (SltkT 1 : 9^6 2 : 1 $T^yX> h) 
-CMWr^iltfCcfcD, i&mit&W (3.30g, 71%) ^fi«t/tbT#fc, 
'H NMR (300 MHz, Chloroform-D) 6 : 1.01 (6 H, d, J=6.6Hz), 1.89- 
2.04 (1 H, m), 3.05 - 3.15 (2 H, ni), 5.26 (1 H, broad s), 6.69 (1 H, 
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s), 7.25 - 7.3 (1 H, ra), 7.3-7.4 (2 H, m), 7.75 - 7.85 (2 H, m). 

###ll 8 1 tmmzLT&TO^mi 8 2-1 8 4(Dit^^^,Lfz. 
#%#J 18 2 N-^f V 7°P tf;lM-7xn;M, 3-3^7 V—)V-2-7 $ > 
IR* 80%. ftfetftJK*. 'H NMR (300 MHz, Chlorofori-D) 6: 1.31 (6 H, d, 
5 J=6.3 Hz), 3.65 - 3.80 (1 H, m), 4.95-5. 05 (1 H, m), 6.69 (1 H, s), 
7.2-7.4 (3 H, m), 7.7-7.8 (2 H, m) 

##0918 3 (f-A^^-4-7x-;hl, 3-?7y-;i/-2-75 > 

JR*94*. Stfiiftftft. 'H NMR (300 MHz, Chlorofon-D) 6: 0.8 - 1.0 (3 H, 

m), 1.1-1.5 (6 H, m), 1. 5 - 1. 8 (2 H, m) , 3. 2 - 3. 4 (2 H, m), 5.20 

10 (1 H, broad s), 6.70 (1 H, s), 7.15 -7.5 (3 H, m), 7.7-7.8 (2 H, m) 
###1 18 4 N-(3^f;i.^)-4-7in;Wl, 3-f7V-Jl/-2-7$ > 

1% 0 Hfi^tfo 'H NMR (300 MHz, Chloroform-D) 6: 0.96 (6 H, 
d, J=6.6 Hz), 1.40 - 1.65 (2 H, m), 1.65 - 1.8 (1 H, m), 3.2-3.4 (2 
H, m), 5.13 (1 H, broad s), 6.70 (1 H, s), 7.2 - 8.05 (5 H, m) 

15 ###118 5 N-^Dtf;V-4-[4-(bU7;l/^D^^;U)7x^.;V]-l,3-^7y 

2-7*D^-l-[4-(hU7;^P^5 1 ;i/)7x-;U]X^y > (5.34g) , N-7°P 
\Z)V?*mm (2. 60g) , 3L*?J-)\> (50mL) ©M^MISL^)}^ i 

(s.iig, W7o%) zm&ffiM,tLTnrz* 

'H NMR (300 MHz, DMS0-D6) <5 : 0.96 (3 H, i, J=7. 4 Hz), 1.45 - 1.8 (2 H, 
a), 3.31 (2 H, i, J=7.0Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8.5Hz), 
8. 00 (2 H, d, J=8. 5 Hz) 

25 1 8 5 tmmz. hx, ot<z>###)j 1 8 6 1 8 1 mt^m 

##0!I1 8 6 4-(4-^PD7x-;i/)-N-7"Dtr;i/-l,3-^7y-;i/-2-75> 
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JRSP71X. 'H NMR (300 MHz, DMS0-D6) 6 : 0.95 (3 H, t, J=7.4 

Hz), 1.4-1.8 (2 H, in), 3.30 (2 H, t, J=7. 1 Hz), 7.15 (1 H, s), 7.48 
(2 H, d, J=8.5 Hz), 7. 66 - 7. 96 (2 H, m). 

###!)1 8 7 4- (3-* b^v7xX;i/)-N-7W;i/-l,3-^77*-;W2-75 

5 

JR*71SK. &n&B&o 'H NMR (300 MHz, DMS0-D6) 6: 0.95 (3 H, t, J=7.4 
Hz), 1.45 - 1.7 (2 H, m), 3.32 (2 H, t, J=7. 1 Hz), 3.81 (3 H, s), 6.85 
- 7.0 (1 H, jo), 7.1-7.2 (1 H, m), 7.25 -7.4 (3 H, m). 
##0U 8 8 N-7°PH;V-5-7xr.;i/-l,3-^7^-;P-2-T5> 
10 7xnjl/7"feh7Jt>rfcb* (1.20g) <Di??auM?> (lOmL) JgftfcH* 

d.60g) ^o-c-eiTi. MmzmLx imm^mwto R^m^m^m 

m%mzK-7u¥)\/^jr%.m a.isg) , x^/-;p (30mu mm 
mmvm^ imm^marzo K^m^m^mmv, sm&tt-bvvj** 

(120mg, M5%) £&£$r||£LT#fc 8 

•H NMR (300 MHz, Chloroform-D) 6: 1.02 (3 H, t, J=7. 4 Hz), 1.6 - 1.85 
20 (2 H, m), 3.28 (2 H, t, J=6. 7 Hz), 5.30 (1 H, broad s), 7.20 (1 H, t, 

J=7.3 Hz), 7.25 - 7.4 (3 H, m), 7.4 - 7.45 (2 H, m) 

##08 1 8 9 3-(3-^5 i ;i'7x;^^)^>X7>iPrt H 
3-^D^>/7;kfk F (7.01 g, 37.9 wno», m-2 UV-)\> (4.51 g, 

41.7 DiDiol), WMtmiW (4.53 g, 56.9 mniolK ^S6*U«>A (7.86 g> 56.9 
25 mmol), tfU^> (50 mL) »J> (25 mL) ©S-fr*fc3fc*»HatT, 

170 t T? 24 B#«^bfc. SlSi^SM, fc?U>*>£«JBETTa* 

bfc 0 SSfcffBSx^&iflJA, W#f£MLfc^ M£ l M &lt g§ 
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TfttSU lllt^ft (5.80 g^ 723!) ftjfe*fiifttt*tLT#fc. 
MS: m/z 213 (MH + )„ 

###u 90 [3- (s-^f 1 ; ^ v) 7 x-jw ^ ^ ; 

5 3-(3-^^;V7x/^S/)^>X7;WxbH (5.80 g, 27.3 imol) £l,2-v> 
;*h=^>X^> (30 mL) *3^^xh^t HD77> (30 mL) (DM&temfflL. 
fcftsTTymfcfryMJ-hVVA (0.567 g, 15.0 mmol) ZMplTcW:, MUX* 

10 U*^>*7A^PTN^77^" (20S!~60« mM^^/^^y) Xffi 

mv, mm^m (4.83 g, jr* w%) ^mM^vtmtvxmrco 

'H NMR (CDCI3) 51.66 (t, J=6.0Hz, 1H), 2.33 (s, 3H), 4.67 (d, J=6. 0 
Hz, 2H), 6. 79-6. 83 (m, 2H), 6.90-6.94 (m, 2H), 7.01 (s, 1H), 7.09 (d, 
J=7.5 Hz, 1H), 7.19-7.34 (m, 2H) D 
15 ###119 1 3-(4-^^;l/7x7^r5/) / <>X7;V'xt: h* 

##0ijl 8 9 tmmzLX, 3-7P^>X7;Vrh Hi p-^l/V-^ 

MS: m/z 213 (MH + ) 0 

##f!]l 9 2 [3-(4-^fJV7x/^^)7i-JH^^y"Jl' 
20 9 0 tlWHi^bT, 3-(4^?;l/7xy+i/)^>X7Jl/ftM^ 

'H NMR (CDC1 S ) (51.62 (t, J=6. 1 Hz, 1H), 2.34 (s, 3H), 4.66 (d, J=6. 1 
Hz, 2H), 6.88-6.94 (m, 3H), 6.98 (s, 1H), 7.06 (d, J=7.7 Hz, 1H), 7.14 
(d, J=8.7Hz, 2H), 7.30 (t, J=7.7Hz, 1H) C 
25 ##0!]19 3 (3-7P ; £7x^W(7x-JW/^y> 

*&T\ Z--fu^>V<Jl^O^ H (9.50 g, 43.3 mmol) <D^>*¥> 
(30 mL) mmzmtrJV^^AiUl) (6.93 g, 52.0 mmol) ^Mf^Jn*., 
50 -C £X%-UVX 2 f$r*1»Lfc,> »X^;V 
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-e&ffiLfc. ttWBtefflftrtlfcKTfifeJSK WLWr*>f*i/$ MEET 
5* T?*«L,-«Mb^« (10.7 g> JR* 95%) 

5 MS: m/z 261 (MH + )„ 

##0919 4 l-yn ; E-3-(l-7x^:;Hfr:;V)^>-if> 
>K&T, /f^h 'J 7i^M7*r^A3-^ F (13.3 g, 33.3 nmol) 

©xh7kHP75> (80 mL) MC*UC?A t-t/h^vK (3.37 g, 

30.0 nmol) £4>41"^in*.> AWT 4 lf«tfc. KJfcifc 

10 fc(3-^D ; E7i^W (7xZJW^^/> (5.22 g, 20.0 mmol) Orh7t 

KD77> (20 mL) »8teiTFU $^CMTlIt 2 mmfitftLfco Kfo 

mtz7kzmz-s BH»x5p;uT?aab, mj^kt&^k ^^y7At 

- ('V*U->~10X »B6x^/A^rU-» T»SSU (5.18 g, 

i5 jr* 92%) zm&mwyatLTmc. 

MS: m/z 259 (MH + ) 0 

1 9 5 3-(l-7x^t'x;0^>XT;V7 i t H 
l-yp^-3-(l-7xr:;Hf-;i/)^>-if> (1.00 g, 3.86 mmol) (Dfh7k 
HD77> (5 mL) £!ft€ft*gHAT* -78 "C fcTft#U 1.6 M n-7^ 
20 ;i/U^'7A/'N^>M (3 mL, 4.8 mmol) £$Tbfc. 1 USR^ H,N-S> 
^^;^M75 F (0.372 mL, 4.80 mmol) £in*., 3 SfclWe 2 H^ft 

lS^yU*W7A7n7h^77^- (^it>~20% »fJV/^\ 
25 T!»KU &TS<"b£4fo (0. 626 g, JR* 78%) ^^M«ibT# 

fc. 

MS: m/z 209 (MH + ) 0 

##m 9 6 [3-(i-7x-;nfx;u)7x-;w^^/-;i/ 
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##m 9 o tmmzLx, 3-(i-7i^t'^)^>x7;i/Tt 

'H NMR (CDC 1 8 ) 51.68 (t, J=5. 3 Hz, 1H), 4.69 (d, 1=5. 3 Hz, 2H), 5.47 
(s, 2H), 7.24-7.34 (m, 9H) 0 
5 ##0U9 7 3-(2-pWl/-l-^73^)^>X7;Uxbh* 

\--^U=t-l-^)V±y^Vy (3.32 g, 15.0 mmol), (3-^$^7i- 
Mtfuym. (2.13 g, 15.0 mmol) £ 1 M -ft*^hU9A*»* (30 mL), 

x^y-;p (15 mo &£tKh;px> (30 bl) oiBtRtc»»L, 7;i/3*>»m 

Lfcft, xh7**(HJ7xX;i/#X7^>)/^S?'7A(0) (0.867 g, 
10 0.750 mmol) SUn^Lfc. H^^T^^f? B^T, 80 "C T? 24 |B)|IOtt&L 
fee K^tt^a*^ Tk&cktfffBlx^-eS&JRU TiMtoft-fe^-f Mil 

Kx^;i//^^» T*t®IU Safifc'&tt (2.39 g, » 6530 Srgfaftfiift 
15 fttotLTfcfc. 
MS: m/z 247 (MHO. 

#^F!li98 [3-(2-p<^;i/-i-^-7^;i/)7xx;w^^y-;i/ 

&«l^#«*M6«i3lltt«ltt*4:l/T#fc. JR* 81%. 
20 'H NMR (CDC1 3 ) 51.74 (t, 1=5.3 Hz, 1H), 2.24 (s, 3H), 4.78 (d, J=5.3 

Hz, 2H), 7.20-7.53 On, 8H), 7.77-7.85 (m, 2H). 

###11 9 9 2 , ,6'-> ? ^5 1 ^t*7xX;i/-3-^;i/AVPxt: H 
3-7*D^>X7;io s fc H (18.5 g, 100 mmol), 

U>M (21.0 g, 140 mmol) & 1 M RK^h U (200 mL), X^/ 

25 (100 mL) &£T$h)VX.> (200 ml) ©jUfcfcfcWKU 7^:=f >S^bfc 

|£> rh7+7(h'J 7x^l/*7 7^ »A°^> ? 7A(0) (5. 78 g, 5.00 

mmol) zmzrco Kf5m&7)H>nm§a.T* so -c t 20 p#H»#ufc. s 
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T?»Jfib, (20.4 g, W 97%) fcfcfiilMKtofcl/ 

5 MS: m/z 211 (MH + ) a 

##$2 o o (2 , ,6 , -^^5 1 ;nf7x^;i/-3-f;w^i57y-;i' 

2' , 6'-^/^t: 7x^H-*;WUrk H (18.5 g, 88.0 mmol) £ 
l,2-i>*h ! *5'3L&> (100 mL) M^rb7tHD77> (100 mL) 
fcjSffiU *&TT7]C&lW£f^bU2A (1.66 g, 44.0 mmol) £in*.fc 

io ^, ware 3 b#p^, 3 w»bfe 0 ^j««&§?£ai*-, 

~?mm&> mBmmistco ^>'jw*7A7DTh^7^- do* 
~5o* bmx?)v/^*d-» Tiii, sba^* (15.6 g, w m * 

15 'H NMR (CDC1 3 ) (51.66 (t, J=5.9Hz, 1H), 2.03 (s, 6H), 4.74 (d, J=5.9 
Hz, 2H), 7.07-7.19 (m, 5H), 7.35 (d, J=7.5 Hz, 1H), 7.43 (t, J=7. 5 Hz, 
1H) 0 

m^M2 0 1 [3- (2, 6-^^ x ; 7 i^JW ^ ^ / - Jl' 
3-7o€^>X7jVrb H (6.1 g, 32.7 mmol), 2,6-^^Wi;-^ 
20 (4.0 g, 32.7 mmol), M(II) (4.4 g, 55.6 mmol), jsk^U^A (9.0 g, 
65.4 mmol), tf»J> ? > (40 mL) & «fctf m-^ V > (20 mL) <DU&ty}%:. S 

muH^THo t: \zx i6 ^p H m^bfco ^mm^ 

25 3-(2,6-v*5^:7x/^>)^>X7Jl'Xtl F (£JS§iJ£j»£tf) 

^©^#^^^^-^(74 mL) Cifb *ftTT?*K*fl5#**:*-hU£ 
A (0.62 g, 16.4 mmol) Sfln*.fc&* BIT? 2 P#P H TO£Lfc. S^ttfttttt 
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^X^=4/l~2/l) l:T*«l, Jtfi**0*Hfc£» (1.7 g, iR* 
23S5) 

'H NMR (CDC1 3 )6: 1.60 (1H, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H, d, 
5 J = 6.0 Hz), 6.65 (1H, dd, I = 2.7, 8.1 Hz), 6.80 (1H, s), 6.97 (1H, d, 

J = 7.5 Hz), 7.02-7.13 (3H, m), 7.22 (1H, d, J = 7. 5 Hz). 

###| 2 0 2 4-K>W+M^>X7^Tt H 
4-k Pn^'>^>X7;l/7k H (28. 2 g, 231 mmol), &B£#U#A (47.9 g, 

347 mmol) , a^fcrtU^A (3.84 g, 23.1 mmol) Rtf N.N-^^WWVA 
10 7 5 H (280 mL) ©S^fcfc, £i&&#T^>^Jl'7n5 H (27.5 mL, 231 

mmol) &jn*.* mmzx nmmu^rzo msssh^hitwl. 

fiHAOM^tt (48 g, JR#98X) £ftfc. 

•H NMR (CDC1 3 ) 6: 5.16 (2H, s), 7.08 (2H, d, J = 8.7 Hz), 7.31-7.48 
15 (5H, m), 7.84 (2H, d, J = 8. 7 Hz), 9.89 (1H, s). 

##032 O 3 (2E)-3-[4-K>^;i/^-»7x-;HT^U;^ tert-y^ 

v?X^;^^^y tert-7^;V (13.8 g, 51.8 mmol) (Dfh7bh'D 
77>»» (100 mL) Kl, 0 < Cm#T60%7K^bT-hU^A (2.45 g, 61.2 
20 mmol) £*n;t, I^IICT 15 #IB8£#U&. «£#lK> O'C^T 

^(^V^M+^^^Xr^ft H (10 g, 47.1 mmol) Ofh5kHP7 
7>Jg*fc (138 mL) fcWTU ifiT3^|ill«#I/fe. SIM 
HjMi^HctWL. 5%W7K^>JOA7jc^Mr>'lg?o^m7XfcT 

25 fe«gffi©^SflS'&'» (13.7 g, JR*9«) 

'H NMR (CDClj) 6: 1.53 (9H, s), 5.09 (2H, s), 6.24 (1H, d, J = 15.9 

Hz), 6.96 (2H, d, I = 9.0 Hz), 7.32-7.49 (7H, m), 7.54 (1H, d, J = 
15.9 Hz). 
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##fl|2 0 4 3-<4-fc FP+->7iZjW^D/t>I tert-y^ 

(2E)-3-[4-K>> ? ;l/^>')7x-;l/]7^U;^ tert-T^ (13.3 g, 
42.8 mmol) , 10%Pd^lt (1.3 g) , X^y-;K100 mDRtXx h 7 1 F P 

5 (7. 6 g> JR* 79X)£*fc. 

■H NMR (CDC1 3 ) (5: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.83 (2H, t, 
J = 7.8 Hz), 6.74 (2H, d, J = 8. 7 Hz), 7.06 (2H, d, J = 8. 7 Hz). 
##00 2 0 5 3-C4-[(3-7 r n^:^>>5;l/)^'>]7xX;U]7*P^>mtert- 

10 3-(4-t FU^-isy 7uA>m tert-7^;K5.5 g, 24.7 mmol)© 
N,(l-^7fMMT$ KM (100 iL)C O^^T 60X**{t;^ HJ 7 A 
(1.09 g, 27.2 mmol) £Sn*., HfifcT 15 #W«#bfc. #V>T, *}B^«I 
orm^T3-7o ; &^>> ? ;V7D5 H (6.55 g, 25.91 mmol) £jtiq*.> £ 

15 Tife^Lfc. SixfjU^MT/f^^^ACTSiim «JEE»*&U 
fcfif&*©&IHflS£#J (7. 5 g, W 78*) £t#fc, 

■H NMR (CDCI3) <5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.01 (2H, s), 6.87 (2H, d, J = 8. 7 Hz), 7.12 (2H, d, J = 
8.7 Hz), 7.24 (1H, m), 7.34 (1H, d, J = 7.5 Hz), 7.44 (1H, m), 7.59 
20 OH, s). 

##0)J 2 0 6 2* , 6'-*?X3 L )Ud7x.~)V-a-j])WW : r b H 

l,3-^X^;l/-2-7'D ; £^>-t*>(3.87 g, 18.2 mmol), Z-M5.JV7 3lX)V 
#P>|(3.0g, 20.0 mmol), fh7^h'j7x^MX7^>/l7^>)A 
(0.84 g, 0.73 mmol), V 0 "7A(5.79 g, 54.6 mmol)> 7k (20 mL), X 

25 (20 mL) RtfHI'X> (200 mL) ©iiV&<K)&» 7)V3>f£m&T— 
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(3.48 g, W8130 o 
'H NMR (CDC 1 3 ) 6: 1.01 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 H2), 
7.16 (2H, d, J = 7. 5 Hz), 7.31 (1H, m), 7.47 (1H, dt, J = 1.5, 7.5 Hz), 
7.60 (1H, d, J = 7.5 Hz), 7.71 (1H, t, J = 1.5 Hz), 7.89 (1H, dt, J = 
5 1.5, 7.5 Hz), 10.06 (1H, s). 

###J2 o 7 (2',6'-> ? x9 1 ;i/k*7xn;u-3-r;i/)^^y-;i' 

V ,V --JJL^JV^? x.z.)\s-Z-tDVn)l : r\i H(3.48 g, 14. 6 nimol)©*#/ 
-;K35 mL) Tk.lS'r h^t F P 7 > (35 mL) <DU^W.\Z, ^TTTK^lb 

ftvmi-hvy& (0.28 g, 7.3 mmoi) *iMXtc&, ra-e 1 mmuwhtzo 

i/lJ^^W7^^D-7h^77^" (A^>/|^mX^=10/l~2/l) 
fcT*»«U m&mVtV&Mib&h (2.82 g, W 80%) 
l H NMR (CDC1 3 ) 5: 1.02 (6H, t, J = 7.5 Hz), 1.68 (1H, t, J = 5.7 Hz), 
15 2.31 (4H, q, I = 7. 5 Hz), 4.74 (2H, d, J = 5.7 Hz), 7.08-7.21 (4H, m), 
7.27 (1H, m), 7.33-7. 46 (2H, m). 

###12 0 6tmm\zvx, i,3-^7;I/^p-2-7p^>1?>;W3-*;I/ 
$;U7x-;i/^D>m^e>^b-&#)^^bfco iMt«(3.og> jr* 

20 93*). 

'H NMR (CDC1 3 ) 6 : 6.97-7.09 (2H, m), 7.34 (1H, m), 7.64 (1H, t, J = 
7.5 Hz), 7.75 (1H, m), 7.93 (1H, dt, J = 1.5, 7.5 Hz), 7.99 (1H, m), 
10.08 (1H, s). 

##$|2 0 9 (2' , 6' -/7MD k'7 xZJH-f JV) ^ ^ / -JV 
25 ###J2 0 7 tmmzLX, 2 , ,6'-v ? 7;^Dk'7x-;i/-3-*;UAVl/T J t: 
Fftt>mm<k'B>M&&i$,l'7to («90SQ . 

'H NMR (CDCI3) 6: 1.72 (1H, br), 4.76 (2H, s), 6.92-7.04 (2H, m), 
7.29 (1H, m), 7.35-7.51 (4H, m). 
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##0IJ2 1O S-T^'J/Mll^il' 

3-7*P : &3M#^3\>M5.87 g, 27.3mmol)> 7xU>(3.73ml, 41.0 
mmol), ^•fe>'^^02.5 g, 38.2 mmolK HJX (>?^>^U T>7"fe h 
» rA7^A(0)(1.0g, 1.09 mmol), rac-2,2' -If* (i?7i^X7 
5 ^ ,0-1, 1' -tf^"7^;Kl.02 g, 1. 64 mmol) W>jUx>(60 mUtf)^^^ 

^HHmT8ot:fcTi6^r B iW^feo sjs&^S:^^ s^^tKrm 
£^U;fc^>;^A?n^b^7^- (M^3->/l£Mx^;wo/i~4/i) 

kthhu m.m&m&ommit&w (2.13 g, W34%) &#fco 

10 'H NMR (CDCI3) <5: 3.90 (3H, s), 5.79 (IH, s), 6.98 (1H, t, J = 7.5 
Hz), 7.09 <2H, d, J = 7.5 Hz), 7.21-7.36 (4H, m), 7.57 (1H, dt, J = 
1.5, 7.5 Hz), 7.72 (1H, t, J = 1.8 Hz). 
#^0)J 2 11 (3-7- U J 7i-JV) 
3-7XU/^tl : ^^5 1 ;K2.13g, 9. 37 mmol) COx h 7 t Kn 7 7 >®1& 

15 (22 mL) 0<CJf|#T, **fl;D ?Vl±7)l$ X7 A (0. 36 g, 9.37 mmol) 

mu\zx2mmmwLrco s^-a-titm^hu^A+zKfptio.i 

g, 28.1 mmol) %®?< K) tmX, MfcT 5 P#r^jl#L£= Wt^itj&b 

(^it>/imxep;w=io/i~4/i) UTiiU, 4££tfi4£CD3M^tl 
20 (1.12 g, JW6030 Zmco 

'H NMR (CDC1 3 ) 6: 1.61 (1H, t, J = 5.4 Hz), 4.65 (2H, d, J = 3. 6 Hz), 
5.73 (IH, s), 6.88-7.04 (3H, m), 7.05-7.13 (3H, m), 7.22-7. 33 (3H, m). 
m%M2 1 2 5-(2-(4-((3-7i/ + y^>^)^y)7x-;V)Xf;W- 

25 3- (4- ((3-7x7 *zsOV)V)-**i/) 7xXjU) 7°P A>X h >J MO. 5 g> 
1.52mmolh 7~J4tj- h U 7 A (0. 49g, 7.54mmol), WCTy^-tl A (0. 41g, 
7.66mmol)CDN,N-^^^;l/^A7 5 h* (20ml)»£ 1 10T:T 28 JWjf#t*£, 
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*yW7A^D7b^7^(lf|I^: M^>=2 : 3~2 : l)fc#U 

(0.24g, 43X)£#fc. 
5 MS 373.1 (MH + )o 

#^J2 1 3 3-(2-(4-((3-7i/^'>^>^)^^7x^)X^W- 

1, 2, 4-^*1^7 y-"-;W5(4H)-3-> 

><== K(o.50g, i.38mmoi), ^i/-;Ko. 56g, 

10 3.45mmol)©T-h7t HP7 9>(20il)»«ftMTf 5 WHWiM^Lfc. 

A7A^nYh^57^-»H^ : : l~SH»X3 1 ;W~BHfc 

X3^ : ;**y-;P=10 : l)fc#U jSfc»fittft(0. 165g)*»fc.ifclC, 
15 «Sft&^^X6il)k:»»t, 110*07! mP4^bfCo E/£»**IHftX 

&SttJl*frV», <HBflS'&*(94ig, 74X)*^fi^ , UXAatbT^fc. 
20 MS 389.2 (MH + )„ 

#^J2 14 4- (2-{4- [(3-7x7 =^ y^>'7JW t + y] 7 xXJH I^iW - 
SH-1. 2, 3, U-^U-^TS^A-^ 2-^-> F 

(1 Z) -N- 1 H o * x-3- (4-((3-7x;^M> s>;W t^y)7x-JW7D a° 
>^S. M0.50g, 1.38MOI) t&fb^XMO. 105ml, 1. 44mmol) 

25 ^;v7ir h7 5 h (20mi)»«*saT? 5 mmmwvtc, ^M^fftif^ 

: A^>=1 : 2~2 : 3)fcttU 3|ji4t£$](75mg, 13X) SttftgiAtttt 
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MS 409.1 (MH + ) 0 
> 

5 3-^^;W2-^7> (2.64g) O^^y-;K30ml)«^-30 , C(3^t> 
N-(3-^^ )V)ttt?V7 (2.92g) , SB*?* h U £A (2. 40g) ftjp^L, JP 

10 77W-t?»l4Ufc. (*P«JtT?l: 9^6 2 : 1 **C 

^yI>H TJgM1-§^<h(Ci:D, &gft;#«l (0.90g, W2U) *H 

'H NMR (300 MHz, Chloroform-D) <5 : 0.94 (6 H, d, J=6.6 Hz), 1.23 (6 H, 
d, J=6.8 Hz), 1.45 - 1.8 (3 H, m), 2.75 - 2.9 (1 H, ra), 3.1 - 3.25 (2 

15 H, m), 5.0 - 5.25 (1 H, m), 6.05 (1 H, d, J=0.9 Hz). 

#%#|2 1 6 2'-*jHJH'^f/l't , 7i^l'-3-*^*>SI^^ 

2-yp*-3-^^;^>X7^7 i kH(0.30 g, 1.51 mmolh hU* (5M> 
^Ur>7th» -AyW&iti) (0.055 g, 0. 060 mmol)> 2-(S^>£aA 
*'>M77^f y)lf7x-M0.032 g, 0.091 mmol), iJ>MH*U9A 

20 (0.64 g, 3.0 bboD, 3-(^ h*->*;W#~;i/7x— ;W#P>ft(0.35 g, 
1.96 mmoDRtf h;UX><6 mL) <Dm£Qj%7)V3>£:mfS.T 90^ (CT 17 

JVjb^A^n^h^^-f- (A^>~^+>->/^mx^;U=4/l) KIT** 
25 ®!U n&fo#.<DMtt& , to (0-25 g, JRsfK 65X) £#fc 0 

'H NMR (CDC1 3 )<5: 2.12 (3H, s), 3.93 (3H, s), 7.39-7.48 (2H, in), 7.50- 
7.60 (2H, m), 7.87 (1H, dd, J = 0. 9, 7.8 Hz), 7.95 (1H, t, J = 1.5 Hz), 
8.12 (1H, dt, J = 1.5, 7.8 Hz), 9.68 (1H, s). 



WO 2004/041266 



PCT/JP2003/014139 



311 

###)J2 i 7 2 , -/^;i/-6'-7 p ntf;i/t:7xr:;^3-^;^>^p<5 1 ;i/ 

X^JVbV 7x^MX*^A^P5 H(1.55 g, 4.13 mmol) h y h 
KP77>H?M(21 mL)^ ^WT7K^b^hU^7A(0.14 g, 3.58 

5 b*7x^i;i/-3-*;i/^>^^^;K0.70 g, 2.75 mmoDOr-l^t: FP7^>|& 
$(20 mL)£m, 70t:CT3M»Lfco E&*£gfl£ 

t?> nznzmfe. io%pd^(o.i g)&u^/-;Ki4 mD©^^ 

=4/1) fcT«f«U ^ffttf©^!^ (0.63 g, «85*) 
'H NMR (CDC1 S )<?: 0.75 (3H, t, J = 7.2 Hz), 1.33-1.50 (2H, m), 1.98 
(3H, s), 2. 23-2.32 (2H, i), 3.92 (3H, s), 7.08-7.16 (2H, i), 7.22 (1H, 
t, J = 7.5 Hz), 7.36 (1H, m), 7.50 (1H, t, J = 7.5 Hz), 7.86 (1H, t, I 
15 =1.5 Hz), 8.03 (1H, m). 

##012 i 8 (2'-^^-6 , -7 p ptf;i/fcf7x^;i/-3--r;i/)^^y-^ 

2'-^5 1 ;l/-6 , -7 o Phf^k , 7xn;i/-3-*;l/#>^^^;K0.63 g, 2.35 
mmol)©xh^fc h*P7^>M (6.3 ml) \Z,. 0t:^T> TMtfcU^AT 
;i/$-7A(0.089 g, 2.35 mmol) £in;^ MfcT 2 mmMWLtc, fcJfcMG 
20 tlicM^-bU^A 10 7K^ntl(1.5 g, 4. 7 mmol) £$>o < D £1iW%-s MfcT 

yjv^yA^u^h^yy^- (a^>/mx^;i/=io/i~2/d izxmm 

Lx *SM^©^Jgft^ (0.50 g, W88X) £#7c. 

'H NMR (CDC1 3 )<5: 0.77 (3H, t, J = 7.5 Hz), 1.36-1.51 (2H, m), 1.65 

25 (1H, t, J = 5.4 Hz), 2.00 (3H, s), 2.25-2.34 (2H, m), 4.74 (2H, d, J = 

5.4 Hz), 7.06-7.16 (4H, m), 7.20 (1H, t, J = 7.5 Hz), 7.35 (1H, m), 
7.42 (1H, t, J = 7.5 Hz). 
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'H NMR (CDC1 3 ) 6 : 0.68-0.74 (6H, 111), 1.61 (1H, m), 1.98 (3H, s), 2.20 
5 (2H, d, J = 7.5 Hz), 3.91 (3H, s), 7.05-7.12 (2H,.m), 7.19 (1H, t, J = 
7.5 Hz), 7.33 (1H, m), 7.48 (1H, t, J = 7.5 Hz), 7.83 (1H, t, J = 1.8 
Hz), 8.01 (1H, m). 

##$12 2 0 (2'-<v^;W6 , -^^JHf7x^;v-3--r;w^^/-;v 
###12 1 8 tmmzisT, 2 , -<v^;w6 , -^^;nf7x-;w3-^;^ 

'H NMR (CDC1 3 )<5: 0.69-0.76 (6H, m), 1.58-1.72 (2H, m), 2.00 (3H, s), 
2.22 (2H, d, J = 7.2 Hz), 4.74 (2H, d, J = 4. 2 Hz), 7.04-7.15 (4H, m), 
7.19 (1H, t, J = 7.2 Hz), 7.34 (1H, m), 7.41 (1H, t, J = 7.2 Hz). 

###12 2 1 2'-x^-;W6 , -^^;nf7x-jW3-^;u^>m^9 1 ^ 
15 ###iJ2 1 7 tmmzLT, 2'-*;i/$;u-6'-/^;nf7xx;i/-3-*;u^> 

'H NMR (CDCl g )a: 1.01 (3H, t, J = 7.5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7.5 Hz), 3.92 (3H, s), 7.08-7.18 (2H, m), 7.24 (1H, t, J = 7. 5 Hz), 
20 7.37 (1H, m), 7.50 (1H, t, J = 7.5 Hz), 7.87 (1H, m), 8.03 (1H, m). 

###ij2 2 2 (2'-x^;i/-6'-p<^;nf7x^i;i/-3— t)V)*$;-)V 
###j2 1 ztm^zhx, r -x.j-)v-v -tj-iv}?.? )\<tf>m 

'H NMR (CDCI3) <5 : 1.02 (3H, t, J = 7. 5 Hz), 1.67 (1H, t, J = 6.0 Hz), 
25 2.00 (3H, s), 2.34 (2H, q, J = 7.5 Hz), 4.74 (2H, d, J = 6.0 Hz), 

.7.07-7.17 (4H, m), 7.22 (1H, t, J = 7. 5 Hz), 7.36 (1H, m), 7.42 (1H, t, 
J = 7.5 Hz)'. 

##0IJ2 2 3 (2,2',6'-hU^^JHf 7xr.JH--f JV)^^;-J1/ 
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19 9 RXf&ZW 2 0 0 tmUiZ LX, ^Mit^^M^^t b 
mtco » 19% 0 

'H-NMR(CDC1 3 ) 6 1.94(6H,s), 1 . 97 (3H, s) , 4. 69 (2H, d, J=6. 0Hz) , 
7.01(lH,s), 7. 06-7. 32(5H,m). 

5 

mmm2 o 2 a z-u-w\v -v*?)v\i7 x.~)v-z-^ m 

##$]3 ltnm\ZbX, 3-(4-b Vu3r*s-l-*^)Vy x.~)V)?U\i3-> 

t (2' , 6* * ^;nf 7 x - ;w3--r )V)**j e> StUfc^ * 

10 #fc. JR* 67* 0 iftttftl. 

'H NMR (CDCI3) 62.01 (s, 6 H), 2.28 (s, 3 H), 2. 52-2.57 (m, 2 H), 
2.85-2. 90 (m, 2 H), 3.67 (s, 3 H) , 5.08 (s, 2 H), 6.70-6.79 (m, 2 H), 
7.02-7. 20 On, 6 H), 7.37-7.46 (m, 2 H). 

^|«J2 0 3 3-[4-[(2',6'-i;^^k'7x-JH^JW^h+'>]-2-^f 

15 ;V7xn;i/]7ntf^->m 

pmWZS tmWzbX, 3-[4-[(Z',6'-^^t'7x^H-f;0» 
^y]-2-^^7xZJW 7°P If st-^K^^^&^jBflS^I&S^fetSaii V 
T#fc. JR* 56% 0 

'H NMR (CDC1 3 ) 6 2.01 (s, 6 H), 2.28 (s, 3 H), 2.60 (t, J=7. 8 Hz, 2 H), 
20 2.89 (t, 1=7.8 Hz, 2 H), 5.08 (s, 2 H), 6.73-6.80 (m, 2 H), 7.04-7.20 
(m, 6 H), 7.38-7.46 (m, 2 H) 0 

mm 2 0 4 3-[4-[(2 , ,6'-> ? ^5 1 ;Hf7x-;i/-3-r;l/)^ h=^>]-2-7;p 

#^#IJ3 1 iEHtfctel/T, 3-(2-7JI/tP-4-tFD^y7x^W7Dtt 
25 >m^)V t (2' , 6' -v 5 ^ 1*7 x n JI/-3--T 5*H^ft 
ftftfc. W 56*. «#J. 
. 'H NMR (CDC1 3 ) 61.23 (t, J=7. 2 Hz, 3 H), 2.00 (s, 6 H), 2.57 (t, 
J=7.7Hz, 2H), 2.90 (t, J=7.7Hz, 2 H), 4.12 (q, J=7.2Hz, 2 H), 5.07 
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(s, 2 H), 6.63-6.70 (m, 2 H), 7.06-7.19 On, 6 H), 7.37-7.47 (m, 2 H) 0 
mffiM2 0 5 3-[4-[(2 , ,6 , ->?^5 1 ;Hf7xn;W3-<;l/)^ h*is]-2-7)V 

;TP7x~;i/)7Ptf:*>^ 

##f!]3 8 tmmzLX, 3-[4-[(2 , ,6'-^^5 1 ;l/t*7x^;i/-3-^;i/)^ b 

5 . ^^>] -2-7 n 7 xzjw y d >ixfjw^«^i*i^i i 

*H NMR (CDC1 3 ) 5 2.00 (s, 6 H), 2.63 (t, J=7. 6 Hz, 2 H) 2.90 (t, J=7. 6 
Hz, 2 H), 5.06 (s, 2 H), 6. 63-6. 70 (m, 2 BO, 7.06-7.18 (m, 6 H), 7.36- 
7.46 (m, 2 H). 

10 HWJ2 0 6 3-[4-[(2',6'-> f ^^;Hf7x^-3--r;i/)^ N^'>]-2-^ h 
###13 1 ilWtftfcbT, 3-(4-t KP3^>-2-* h^>7x^)7Ptf;t 

>asx3\«/£ (2' , 6' -5?>wnf 7 x^;v-3--f ;w * * y &a«Mfr&#i 
jr* 24«o mftto. 

15 'H NMR (CDClj) 51.23 (t, J=7.2Hz, 3 H), 2.01 (s, 6 H), 2.55 (t, 

1=7.7 Hz, 2 H), 2.86 (t, J=7. 7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q, J=7. 2 
Hz, 2 H), 5.08 (s, 2 H), 6.45-6.51 Cm, 2 H), 7.02 (d, J =8. 1 Hz, 1 H), 
7.09-7.14 (n, 5 H), 7. 39-7.47 On, 2 H)„ 

mmm2 0 7 3-[4-[(2 , 1 6'-^^fJVt , 7x-JV-3^;W^h+v]-2-^ h 
20 ^v7xn;W7°Ptf^>m 

###13 8 tfslMlzLT, 3-[4-[(2\6'-^*^fc*7xx;W3--Y;W;* h 
*->]-2-* h*->7i-;W 7°P tf^->^x^;^ 6«jBft-&*ft*l6tftsK« 
ibtlfc, JR* 69!ISc 

'H NMR (CDCI3) 6 2.01 (s, 6 H), 2.62 (t, J=7.6 Hz, 2 H), 2.87 (t, 
25 J=7.6 Hz, 2 H), 3.77 (s, 3 H), 5.08 (s, 2 H), 6.45-6.52 (m, 2 H), 
7.02-7.21 (m, 6 H), 7. 38-7.47 (m, 2 H). 

H»J2 0 8 3-[2-^PP-4-[(2',6*->?^5 : -;i/tf7x^;l'-3-r;i/)^ 
^]7xn;W7*Pt?^->SI^5 L ;V' 
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m.A^)vt <2' , 6' )v\z 7x -;i/-3--r )V>*$ j sasHt^** 

'H NMR (CDC1 3 ) (5 2.01 (6 H, s), 2.61 (2 H, t, J=7.7 Hz), 2.98 (2 H, t, 
5 J=7. 7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.81 (1 H, dd, J=8. 5, 2.6 Hz), 
6.98 (1 H, d, J=2.6 Hz), 7.07 - 7. 20 (6 H, m), 7.35 - 7.47 (2 H, m)„ 
$mmi 0 9 3-[2-#DD-4-[(2\6 , -$?*^lf:7x:z;W3-*r;W* 

###IJ3 8 tmU\ZhX. 3-[2-^PP-4-[(2 , ,6'-^^5 i ;Hf7xn;i/-3- 
LXWto W 85*0 

'H NMR (CDClj) 52.01 (6 H, s), 2.66 (2 H, t, J=7.7Hz), 2.99 (2 H, t, 
J=7.7 Hz), 5.08 (2 H, s), 6.80-6. 83 (1 H, m), 6.96 - 7.01 (1 H, m), 
7.09 - 7.18 (6 H, m), 7. 37 - 7.47 (2 H, m). 
15 H»J2 10 3-[4-[(2 , ,6 , -^5=-;i'tr7x-;U-4-^;W^ h4'/]7x- 

###13 ltmmzLX, 3-(4-k HD^>'7xr:;WyDlft>Sl^f Jl't 

(2* , 6" ?\>nf 7 x r;i/-4--r 6 M^b'&tt sfcfiiiiitt* 

tLTfcfc. JR* 56*. 
20 l H NMR (CDC 1 3 ) 5 2.04 (6 H, s), 2.62 (2 H, t, J=7.7 Hz), 2.91 (2 H, t, 
J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.95 (2 H, d, 1=8. 7 Hz), 7.07 
- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz), 

H»J2 1 1 3-[4-[(2 , ,6'-^^^Jl/t*7xn^-4-'1';i/)^ h^>]7i- 

25 ##003 8 tmmzVX. 3-[4-[(2',6'->?/^b , 7xn;U-4-r;l/)^ h 
^y] 7x~ )V] y'O ttymt^JVft ^mit^m^^B^tLX%tco JR 
^ 52K. 

'H NMR (CDC1 3 ) 52.04 (6 H, s), 2.67 (2 H, t, J=7.6Hz), 2.93 (2 H, t, 
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J=7.6 Hz), 5.08 (2 H, s), 6.96 (2 H, d, J=8. 7 Hz), 7.07 - 7. 20 (7 H, 
m), 7.49 (2 H, d, J=8. 1 Hz) 0 

mMM2 1 2 3-[4-[(2',6*-^^;i/t*7x^;l/-4-<JW^b^^]-2-7^ 
5 ##09 3 1 fcEHSMcLT, 3-(2-7^D-4-bHD^>-7xr:;i/)7Pkr^ 

^m^^tvxmco jr* 37* 

'H NMR (CDC1 3 ) 51.24 (3 H, t, J=7. 1 Hz), 2.03 (6 H, s), 2.60 (2 H, t, 
J=7.6 Hz), 2.92 (2 H, t, J=7.6 Hz), 4.13 (2 H, q, J=7. 1 Hz), 5.07 (2 H, 
10 s), 6.64 - 6.80 (2 H, m), 7.07 - 7. 22 (6 H, m), 7.47 (2 H, d, J=7.9 
Hz). 

mmM2 1 3 3-[4-[(2 , ,6'-7^^;Hf7x-;i/-4-^;0^ h^v]-2-7;U 

^-P7xz:;W7ntf^->m 
###13 stmmzvx, 3-[4-[(2',6'-bp<^;Hf7xr:;i/-4-r;i/)^ h 

15 ^v]-2-7;i/^-D7xzijW7Ptf^>mx^;i/^e)Sm<b-&^i : £^^^<t 

LT#fc 0 JRsjs 33«o 

'H NMR (CDClj) (5 2.03 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.94 (2 H, t, 
J=7. 6 Hz), 5.07 (2 H, s), 6.68 - 6.79 (2 H, m),. 7.07 - 7.21 (6 H, m), 
7.48 (2 H, d, J=8.1 Hz) 0 
20 S«iM#l2 14 3-[4-[(2-^>> J ;V^>> ? Jl/)^^^]7x-;P]7'Ptf^>m/ 

0%M5 tmMlzLT, l-^>^;U-2-(7n^^;i/M>if>£ 3-(4-k 
JR* 16«o 

25 l H NMR (CDClj) (5 2. 59 (t, J=7.8Hz, 2 H), 2.89 (t, J=7.8Hz, 2 H), 

3.66 (s, 3 H), 4.09 (s, 2 H), 4.95 (s, 2 H), 6.81 (d, J=8. 1 Hz, 2 H), 
7.07-7.29 On, 10 H), 7. 46-7.43 (m, 1 H) 0 

nMM2 i 5 3-[4-[(2-^>^;i/^>v;w^$/]7x^;H7atf^>i? 
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##f!l3 8tmmiZV T, 3-[4-[(2-^>^M>^Wt+^]7x-;W^ 

u\iit>m*^)vfr^mik&m*mm&Bi£hTmc.. jr* 52*. 

'H NMR (CDClj) 2.64 (t, J=7. 7 Hz, 2 H), 2.90 (t, J=7.7 Hz, 2 H), 4.09 
(s, 2 H), 4.95 (s, 2 H), 6. 78-6.83 (m, 2 H), 7.08-7. 32 (m, 10 H), 
5 7.40-7.46 (m, 1 H). 

H»J2 1 6 3-[4-[[4-[[X5 i ;K4-7x^-l,3-^Ty-^-2-^;W75 

/ ] ^ ^ > V)V\ i/i 7 x x;w 7° p if * >^ * 

##0S'3 lil^iUbT, 3-(4-t FP^^xXjl^Ptf^M;*^^ 

[4- [ [x^;i/ (4- 7 x , 3-^7 */-;u-2-f ;u)7sy]^ ^; w 7 x - ;w ^ 
10 » 60^ ifclfctj. 

'H NMR (CDCI3) (51.21-1.28 (m, 3 H), 2.59 (t, J=7. 7 Hz, 2 H), 2.89 (t, 
J=7.7 Hz, 2 H), 3.51 (q, J=7. 2 Hz, 2 H), 3.66 (s, 3 H), 4.77 (s, 2 H), 
5.02 (s, 2H), 6.71 (s, 1 H), 6.88-6.91 (m, 2 H), 7.08-7.12 (m, 2 H), 
7.24-7.41 (m, 7 H), 7,83-7.77 (m, 2 H), 
15 WJ2 17 3-[4-[[4-[[X5 1 ;K4-7xn;i/-l,3-^7y-;i'-2-r^)7a 
/] ^9JV1^>^M t^'>]7x^] 7P ¥*>M 
##f!|3 8tmm\ZhX, 3-[4-[[4-[[X^;K4-7xx;M,3-^77-;V- 

2--r jv) 7 ^ / ] ^ 9-) w ^ y ->3 7 x x;n 7 □ t? •* >m * e> s 

^b^^^fe^^^bT^fco » 63*o 

20 MS: m/z 473.1 (M+l) + . 

nMM2 1 8 3- [2- / fJM- [[4- [ [(4-7 , 3-^7 7-;h2--f 

)V) (7p M)V) 7 5 7 3 * 9)V]^>i?)V] **zs~] 7 xx;u] 7p M^>m.^9)V 
#*093 1 iRIfllteUT, 3-(4-b KP^v-2-^5 1 ;i/7xX;i/)7Ptf^-> 
9)V t [4- [ [ (4- 7 x x;u-i , 3-^7 7-;w2-< ;w (7°P t: JW 7 s y ] * 

25 9 : -;i/]7xX;i/]^^7-;^SS®'fl:^ : £#fco W 58X. *S«#3 0 

•H NMR (CDC 1 3 ) (50.95 (t, J=7. 5 Hz, 3 H) 1.60-1.75 (m, 2 H), 2.29 (s, 
3 H), 2.55 (t, J=8.4 Hz, 2 H), 2.88 (t, J=8.4 Hz, 2 H), 3.39-3.44 (m, 
2 H) 3.68 (s, 3 H), 4.80 (s, 2 H), 5.00 (s, 2 H), 6.69-6.78 (m, 3 H), 
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7.04 (d, J=8.4 Hz, 1 H), 7.26-7.39 (m, 7 H), 7.84-7.87 (m, 2 H). 
nmM2 1 9 3-[2-^^;W4-[[4-[[(4-7x^;i/-l,3-^7^-;P-2-f 

; V) (7 a MM ?^n* J-M ^ > i?M t^^]7i n;w 7 d tf Or >m 

##0>J3 8 tl^fcbT, 3-[2-pWV-4-[[4-[[(4-7x-;i/-l, 3-^77- 

5 ;v-2-< ;v) (7p tr;v) 75/] iww ^ yvM 7 x~;n 7°p tf * > 

MS: m/z 501. 1 (M+l) + , 

• |W!I2 2 0 3-[4-[[4-[[(5-*3^-4-7x~;M,3-^7l/-;i'-2-< 

M (7p tf;W 7 s / ] *3=JM o-J)V1 ^->]7i^] 7p Mjr>m*?-)\> 
10 ##0i]3 1 fcH?$K:LT, 3-(4-bHP^y7x-JW:/DW>i^^t 

[4- [ [ (5-* 5f x 3-^ 7 y*-;i/-2--r M (7p tf ;w 7 5 / ] / ?=• 

M7*~)V]**;--)ifrt>$tm4k$y!j%®?to w 32«„ 

'H NMR (CDC 1 3 ) 50.91 (t, J=7.4Hz, 3 H), 1. 60-1.72 (m, 2 H), 2.41 (s, 
3 H), 2.59 (t, 1=7.7 Hz, 2 H), 2.89 (t, J=7.7 Hz, 2 H), 3.32-3.37 (m, 
15 2 H), 3.66 (s, 3 H), 4.71 (s, 2 H), 5.02 (s, 2 H), 6. 88-6.92 (m, 2 H), 
7.10-7.13 (ra, 2 H) 7.25-7.40 (m, 7 H), 7.62-7.65 (m, 2 H). 
mm 2 2 1 3-[4-[[4-[[(5-^^;W4-7x-;i/-l,3-?77-;i'-2-^ 
M (7P MM 75/]/ ^>VM ** 9 s] 7x~)V] 7u-M*>& 
#%F!|3 8t»tUT, 3-[4-[[4-[[(5-^^;W4-7xn;Wl,3-^77" 

20 ;v-2-f ;w (7*p tf ;v) 75/ ] <y~j)V\ :**>-] 7 x 7p tf 
^^<5 i ;i>^e>^S'ft;'&%^^^^bT#fe. w 59*0 

MS: m/z 501. 1 (M+l) 4 . 

mMM2 2 2 3-[4-[[4-[[4,5-^hh'Dt7h[l,2-d][l,3]5 1 77-JW 

M7 atfjv)7 = ;]^ > ;w t^->]7i n;w 7° p tf * >m / ^ 

25 ##^!|3 1 <h|UHIfcUT^ 3-(4-hHP^5>7x-;l')7°Ptf^>^/9 1 ;i/i: 
[4- [ [4, 5-7 1 H P •? 7 h [1, 2-d] [1 , 3] ^7 V—)V-l-< )V(7°n MM 7 5 7] 
/^]7 x=;W /* 7 5S6Bfl5^«ft#fc. W 34«c 

'H NMR (CDC1 3 ) (5 0. 93 (t, J=7.4 Hz, 3 H) 1.66-1.74 (m, 2 H), 2.59 (t, 
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J=7.7Hz, 2 H), 2.82-2.91 (in, 4 H), 3.02 (t, J=7. 7 Hz, 2 H), 3.35-3.40 
(m, 2 H), 3.66 (s, 3 H), 4.76 (s, 2 H), 5.02 (s, 2 H), 6.88-6.92 On, 2 
H), 7.09-7.40 (id, 9 H), 7.78 (d, J=7.5 Hz, 1 H) . 
HM#I2 2 3 3-[4-[[4-[[4, Ha^7 h [1,2-d] [1, 3]f7^-JH-f 

5 jv (zfu mm r 5 7] y^;w *y*JM 7x~;w'7a v*>m 

3 8 3-[4-[[4-[[4, 5-v>t Hn^"7 h [1, 2-d] [1,3]^ 

7 y-;v-2--r ;K7° d 7 s 7] y> ^>>>;i/i j**^] 7 x-;w 7*0 if 

*>B6^5 i ^6*«^*ftil*fi»fti:UT#fc. W 34S„ 
MS: m/z 513.1 (M+l) + . 
10 HWJ2 2 4 3-[2-7MD-4-[[4-[[(4-7x^JH,3-5 : 7 > ;-;hH 

;w (7p tf )V) 75/]^ *s >$>;M *sl 7 x ~;w 7 p tr^- >kx^ 
###U3 i fcRMiicl/r, 3-(2-?;w:tn-4-fcKD^>7xx;W;/ntr:t 

>tl^t [4- [ [ (4-7 x x;Wl , 3-^7 7-JW2--T ;W (7°D If )V) 75 7] 

15 «H NMR (CDC1 3 ) 5 0. 93 (t, J=7. 2 Hz, 3 H), 1.26 (t, J=7. 2 Hz, 3 H), 

1.65-1.75 On, 2 H), 2.58 (t, J=7. 6 Hz, 2 H), 2.90 (t, J=7. 6 Hz, 2 H), 
3.40 (t, J=7.8Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 4.80 On, 2 H), 5.00 
(s, 2 H), 6. 63-6.70 (m, 3 H), 7.06-7.12 (m, 1 H), 7.24-7.29 (m, 1 H), 
7.34-7.41 On, 6 H), 7.84-7.87 On, 2 H). 

20 «f!!2 2 5 3-[2-7JWn-4-[[4-[[(4-7i-Jhl,3-f7 i /-JW 

)V) (7° p t?;W 7 5 7 ] 7 ^ ~>] 7 xn;H 7p t?^- >^ 

#^#13 8iig«k:l/T, 3-[2-7;i/^-P-4-[[4-[[(4-7x-;Wl,3-^7 N / 

— — f )V) (7d if ;W 7 5 7 ] 7* ^ > J W 5/] 7 x 7p tf * 

>WLx.7)Vfrb&mit&vs&te&i&8k£\sXftit. mm 29*. 

25 MS: m/z 505.0 (M+D* „ 

nMM2 2 6 3- [4- [[4- [[(4, 5-77^-1, Z-^TV-JV-l-'t )V) tfu If 

;W 7 5 7 ] * a-*^] 7i-jw 7p if * 

#«J3 liTOCUT, [4-[[(4,5-77s^;P-l,3-?7y-;W2-r;W)(7 p 
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□ tf )V) 7 a J ] * 7 x n;W * $ j -)IP 6 aaHfr&ttSftfc. 

56K, 

'H NMR (CDC1 S ) 0.88 (t, J=7. 4 Hz, 3 H), 1.58-1. 67 (m, 2H), 2.13 (s, 3 

H), 2.18 (s, 3 H), 2.59 (t, 1=8.4 Hz, 2 H), 2.89 (t, J=8.4Hz, 2 H), 

5 3.25-3.30 (in, 2H), 3.66 (s, 3 H), 4.65 (s, 2 H), 5.01 (s, 2H), 6.87- 

6.90 On, 2 H), 7.09-7.12 On, 2 H), 7. 26-7.27 (m, 2 H), 7.35-7.38 On, 
2H). 

IWJ2 2 7 3-[4-[[4-[[(4,5-i?^^;i/-l,3-^TV-;W2-1 > ;W.(7 , ntf 

j w 7 ^ y ] :* 5p;ki ^ > v)v\ ->] 7 x - ; w y □ tf * >m 

10 ###J3 8iW*Ufc:bT, 3-[4-[[4-[[(4,5-i?^9 t ;P-l,3-5 t 77-;P-2-< - 

M (7*o fcf ;w 7 5. / ] ^ ^ > v;t/] ^>]7i z.)V1 y o tf ^ >M * ^ 
fcSMfc^fc^BBtbTfcfc. JR* 51*. 
MS: m/z 513.1 (M+D* „ 

mmm2 2 8 3-[4-[[4-[[(4-7xrjV-l,3-f7y";hHJW75/]^f 

15 M^z/VM y xx;w] tf 

4-7xnjWl,3-^7 , /-;l/-2-75> (0.25 g, 1.4mmol)> 3- [4- [ (4-^1/ 
3M>^;Wt*^]7x^]^DW>i^^ (0.58 g, 2.0 mmol)£,£ 

(0.25 g, 4.2 mmol)<D 1, 2-^7 D DX^ >(15 mDJgjfcfc, h U 7-fe 
h^->7K^4b^^^^-hU7A (0.83 g, 3.9 mmol) fciraA., a^ftMt? 

■9->/BHKX^=4:l) T?tt»U Wft^* (0.31 g, JR* 49*) 

'H NMR (CDC1 3 ) a 2. 60 (t, J=7.7 Hz, 2 H), 2.89 (t, J=7. 7 Hz, 2 H), 
25 3.66 (s, 3 H), 4.54 (d, 1=5. 5 Hz, 2 H), 5.04 (s, 2 H), 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6.87-6.92 On, 2 H), 7.09-7.14 On, 2 H) 7.26-7. 43 On, 
7 H), 7.78-7.82 On, 2 H). 

H»J2 2 9 3-[4-[[4-[[(4-7xx;U-l,3-^7^/-;i/-2-1 > ;W7$y]y5 i 
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###|3 8 fcW«|tel/T» 3-[4-[[4-[[(4-7x-jl/-l,3-5 1 7 , y-;M^ 

; w 7 5 y ] * 5p; w ^ > s» W ->] 7 x - ; w y d tf * >m ;* e> sflft 

5 MS: m/z 445.1 (M+l) + . 

^K5#|2 3 0 3-[4-[(2'-^^;P-6'-7°Ptf;Hf7x-;i/-3-r;i/)^ h^v] 

3-(4-hHo^rv'7xr:;i/)7 o PA>m^^;K0.21 g, 1.14 mmol), (2'-^ 

^;i/-6'-7°Dtr;vH7x-;w3-<;w^^y>-;i/(o.25 g, i.04mmoi) 

10 hU7fM7v7^ > (0.39 mL, 1.56 mmol) 0Th7tb'n77> (6 mL) 

mk> ot:iWFFi.r -(ywtjfrtf-MwiVity (0.39 g, 1.56 

mmol) Sim** SffiTM6l$IWit#Lfc. M/fo$lC^X^;l/X-x;i^in;L 

if 57 (^D-y^^y/mmx9-)v=i/i) m&mikto 

15 £#£0 ^V^-e, *ffli*^^/-;K4.0 mL)ROTh7tHn77>(6.0 mL) 

(Dm&mmzmffiis, mu®&T 1 as*iMb^- h u v&fcmma. 28 mD * 

JOA, MKT 1 Bf WflMfcbfc. 1 JgJtffilltT PH3 fC«L£« 

^*>"7A) , j»JEE**8L&. lS£>"J*m7A^D-?h^77^- 
20 (A*tf>/»||X3\>V=4/l~l/2) ETIIL &fiU&ft©aiMfr&* (0.24 
g, JR* 595K) MS(APCI-): 387 (M-H) . 

MMM2 3 1 8-[4-E(2WV^W-/f;n;7x-;H-<f^)^ 
y]7x^]7°DA->S? 
##F>|2 3 0 tl^SfcUT, 3-(4-hh'D+^7xz;W7n/t>^^5 1 M 

25 (2' v "7*^;v-6' -^fjvt'7i x;i/-3-< m*#; b&mtt&m £ 

&$Lfco *6ift!|KttOK*58X). MS(APCI-) :401 (M-H). 

H»J2 3 2 3-[4-[(2'-X5 : -;i/-6 , -^^;Hf7x^;W3-f h^>]7 

xx;W7*p/i>i^ 
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3 o tmm\z\sT, 3-(4-t FD^>-7x-;i/)yDA°>i?/5 i ;i/S 
xS(X -x^;i/-6* ^;nf ^ x^;i/-3W ;w ^ ^ ^ 

LfZo iMi(W57». MS(APCI-):373(M-H). 

^WJ2 3 3 3-(4-((l-(tert-^b^">*;Wfc;W-lH--f >i«-;v-3-'f;w 

;wih— r 3-(4-t fo^>7xx;1/)7oa°>^^vx7nxM» 

Sailft^lfcS^JIfettttfttl/Tff*:. W 74%. 
'H-NMR(CDC1 3 ) 6 1.67(9H,s), 2. 61 (2H, t, J=8. 0Hz) , 2. 91 (2H, t, J=8. 0Hz), 
10 3.67(3H,s), 5.17(2H,s), 6. 94(2H, d, J=8. 8Hz), 7. 13 (2H, d, J=8. 8Hz) , 7.20- 
7.70(4H,m), 8. 14 (1H, d, J=8. 0Hz). 

mmm 234 3-(4-(a-(tert-7 h^v-^i^x^-iiw > F-;w3-r;w 
^m4t.nmz\sXs 3-(4-(a-(tert-7h^^*jv^n;w-iH-r>H- 

^^^<hLT#fe e « 11%. 

'H-NMR(CDC1 3 ) 5 1.67(9H,s), 2. 66 (2H, t, J=7. 8Hz), 2. 92 (2H, t, J=7. 8Hz), 
5.18(2H,s), 6.95(2H,d,J=8.8Hz), 7. 15 (2H, d, J=8. 8Hz), 7. 20-7. 40(2H,m), 
7. 60-7. 68 (2H, m) , 8. 1 4 (1H, d, J=8. 4Hz) . 
20 HWJ 2 3 5 3-(4-((3-(* h^rv^ h^>/)-l-^>W7x>-H )V) * 

^t7x><5: 3-(4-t Hn^>/7xXJV)7PA>m^5 1 ;i/X7NT-;i/^&^ 
S^tl^^ta^ibT^fc. W 50%. 
25 'H-NMR(CDC1 3 ) d 2. 59 (2H, t, J=7. 8Hz) , 2. 89 (2H, t, J=7. 8Hz) , 3.63(3H,s), 
3.66(3H,s), 5. 19(2H,s), 5.30(2H,s), 6. 95 (2H, d, J=8. 4Hz), 
7.12(2H,d,J=8.4Hz), 7. 34-7. 42 (2H, m) , 7. 72-7. 80(2H,m). 
$£ffiM 2 3 6 3-(4-((3-U h^J/)-l-^>W7x>H )l) * 
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h^^)7xn;i/)7 P OA°>m 

5 'H-NMR(CDC1 3 ) 5 2. 64 (2H, t, 1=7. 6Hz) , 2. 90 (2H, t, J=7. 6Hz), 3.63(3H,s), 
5.19C2H, s), 5.30(2H,s), 6. 95 (ZH, d, J=8. 8Hz) , 7. 13(2H,d, J=8. 8Hz), 7.32- 
7.42(2H,m), 7. 72-7. 80 (2H, m) . 

mmW2 3 7 3-(4-((3-(2-^fM>^M+y)-K>^t7x>-2- 

i/)-M>W7i>t 3-(4-kFP^>7x~^)7DA>I?^;l'X7 > 
fM5*Bttb^«*«»fiilll««tl/T#&. JR* 32% 0 
'H-NMR(CDC1 3 ) a 2.39(3H,s), 2. 57 (2H, t, J=7. 4Hz), 2. 88 (2H, t, J =7. 4Hz), 
3.65(3H,s), 4. 92 (2H, s) , 5. 17(2H,s). 6. 83 (2H, d, J=8. 6Hz) , 
15 7.08(2H,d, J=8.6Hz), 7. 14-7. 80(8H,m). 

mifom 3 8 3-(4-((3-(2-^W>^M^'»-l-^>y5 : ^7i>-2- 
<1)V)* h^v-)7xn;W7°PA>m 

m^m 4 1 mm \z b x, 3- (4- ( (3- (2-* =f;w^ ^swt* *» -1 > 
7 x >-2-r jw * h 7 xn;» 7° oa >m*?-)VJL7sf-)Vfr zmmfcttyn 

20 £&fi7 r l)XAfli£bTfc;fe:. JR* 75 % 0 

'H-NMR(CDC1 3 ) <5 2.40(3H,s), 2. 63(2H, t, J=7. 4Hz), 2. 89(2H, t, J=7. 4Hz), 
4.92(2H,s), 5.17(2H,s), 6. 84 (2H, d, J=8. 6Hz), 7. 10 (2H, d, J=8. 6Hz), 7.16- 
7.80(8H, m). 

mMM2 3 9 3-(4-((2,2',6 , -hU^^;Vt*7xZ:;i/-3-f;W^h^v)7x 

25 ^;V)7uA 0 >m^^UX7T-^ 

###13 ltraflSfcbT, (2,2',6'-hu^^;nf7xn;i/-3-f;i/)^^y 

-)Vt 3-(4-k K D^'>7x^;W7*n A >tt^5 i ;HXT'^&asjHft'&* 
SUfiMttil/Tftfc. <R* 78%. 
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'H-NMR(CDC1 3 ) 6 1.93(6H,s), 1. 97(3H, s), 2. 58 (2H, t, J=7. 8Hz), 
2.88(2H, t,J=7.8Hz), 3.66(3H,s), 5.04 (2H, s) , 6. 88(2H,d, J=8.4Hz), 7.06- 
7. 34(8H, m). 

«#)2 4 0 3-(4-((2,2\6'-hU jWWf^xCTJWSH'JW* ^y)7i 
4 b.ffl§k\ZhT* 3-(4-((2,2 , ,6 , -hU/9 1 7l't?7 x-^-3-f ;W * 
TUfc. W 98% o 

'H-NMR(CDC1 3 ) 5 1.92(6H,s), 1.96(3H,s), 2. 63 (2H, t, J=7. 4Hz) , 
10 2.89C2H, t,J=7.4Hz), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz), 7. 05-7. 34(8H,m). 
mSSM2 4 1 3-(4-((6-^ b=^>-2* ,6' -v^^U-fc? 7x^-3-^ )V) * 
h * v) 7 x =.) V) 7 a A >M * t)V 

m^msitnmzhXs (6-* y*i/-r ,6' -^3Mwtf7x-ju-3-f 

; W * * y £ 3- (4- fc F a * 7 x 7 a a >m ;* £ ^ 

15 Hfc£«fc*Jtfi»tt«fcbT#fc. JR* 32% 6 

'H-NMR(CDC1 3 ) 6 1.99(6H,s), 2. 58 (2H, t, J=7. 8Hz), 2. 89 (2H, t, J=7. 8Hz) , 

3.66(3H,s), 3.74(3H,s), 5.00(2H,s), 6. 88 (2H, d, J =8. 8Hz) , . 

6.98(lH,d, J=8.4Hz), 7. 06-7. 22 (6H,m), 7. 40 (1H, dd, J=2. 2 & 8. 0Hz) . ' 

HJS#J2 4 2 3-(4-((6-;* b^>-2' ,6' -V^fy-MV xXJl/-3--f )V) * 
20 h^y)7xz;i/)7°OA>t 

##0!!4 fcWfllfcUT* 3-(4-((6-;* h^v-2' ,6' -7^fJhh'7i^- 

3--r ;w * h * ^ x^jw 7d/\° >m * ^;1/xt> t-;i^ e> ft*fi 

7UXAH£l/r#fc. W 94%o 

'H-NMR(CDC1 3 ) 6 2.00(6H,s), 2. 64(2H, t, J=7. 8Hz) , 2. 90 (2H, t, 1=7. 8Hz) , 
25 3.74(3H,s), 5^ 00 (2H, s) , 6. 85-7. 44(1 OH, m). 

mmm2 4 3 3- (4- ((2* .6* -v^^-i-* v*rs/yz7 * v 

&%mz 1 t:nm\zvx. (2' ,6' -7*^1,-4-;* ^v^xx;^-^ 
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M *#/-)lt 3-(4-b K n ^ y 7 ^ P / ^>H ^ f f I 
Bfc£tt*«feifl#*£l/T#fc. 87%. 

l H-NMR(CDCl 3 ) 6 1.99(6H,s), 2. 58 (2H, t, J=8. 0Hz) , 2. 88 (2H, t, 1=8. 0Hz), 
3. 66 (3H, s) , 3.91(3H,s), 5. 14(2H, s), 6. 04-7. 25(1 OH, m) . 
5 Mffim2 4 4 3- (4- ( C2 ' ,6' -^^fJH-^ h^y t*7x^JH-<JW^ h 

0%m4tmmzVT, 3-(4-«2' ,e' Y^y\iy^)v- 
3--r )V) * h * y x x;i/) -7° p a° >®? * 9^x7; £> ^mb&% £ is-fe 

7°UXAI!.<hbT#& 0 » 91 % 8 
10 l H-NMR(CDCl 3 ) 6 1.99(6H,s), 2. 63(2H, t, 7. 8Hz) , 2. 89 (2H, t, J= J=7. 8Hz) , 
3.91(2H,s), . 5.14(2H,s), 6. 85-7. 24(10H,m) . 

mnm2 4 5 (2,6-i^ h + y-4-((3-7x;^y^>^)^y)7x^ 

15 *5>-2,6-:7* h^^^xX^T'PA^^X^VXT;^;^^^^^^^ 
fefa»£UT#£: 0 W 87%, 

'H-NMR(CDClg) <5 1. 25 (3H, t, J=7. 2Hz), 2. 40-2. 48 (2H, m) , 2. 84-2. 94(2H,m), 
3. 75 (6H, s), 4. 12 (2H, q, J=7.2Hz), 5. 01 (2H, s) , 6. 16(2H,s), 6.94- 
7.38(9H,m). 

20 HJS0IJ2 4 6 (2,6-y^h + y-4-((3-7i;*y^>"7JW^y)7xr 

)V)y°unym 

y)7i-;w 7°pA>mx3^x7;f-;i^ t>%mfc&M*m&MWi& t vxm 

Tco W 78 % 0 

25 'H-NMR(CDC1 3 ) 6 2. 43-2. 58 (2H, m) , 2.86-2. 98 (2H,m), 3.76(6H,s), 
5.01(2H,s), 6.17(2H,s), 6. 94-7. 40(9H,m) . 

mi&W2 4 7 3-(2 > 6-> 5 7;^^P-4-((2 , ,6' -y/^t'7xZjH-<;|/) 

^ h^v)7xx;p)7°PA°>i?x^;i/X7;7";i/ 
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mmi3 1 tmwzLx, (r ,6' -9* ?-)v\i7x.~)v-s-^ 

)V t 3- (2, 6-$> 7 D-4-tKn+">7 x x;» 7°D/1 >B&x^x* t-;i^ 

zmmitGrmM&mwi®bLxnito w 89%. 

1 H-NMR(CDC1 3 ) 6 1. 24 (3H, t, J=7. 0Hz), 2.01 (6H, s) , 2. 54(2H, t, J=7. 6Hz) , 
5 2.9K2H, t, J=7.6Hz), 4. 12(2H, q, J=7. 0Hz), 5. 05 (2H, s) , 6. 49 (2H, d, J=9. 4Hz), 
7. 06-7. 50 (7H, m). 

mMM2 4 8 3-(2,6-y7MD-4-((2' ,6' -y^^Hf7i^WJW 
^m4tmm\ZLX, 3-(2,6-y7MD-4-((2' ,6' -y^^H7x~ 

io ;v-3--f )V) * h*i')y*~)v)7 0 urt>m^)VJix^)\'frzmmik&w*M 

&®Vt&tLT'mc. W 95 % 0 

'H-NMR(CDC1 3 ) d 2.01(6H,s), 2. 61 (2H, t, J=7. 8Hz), 2. 93 (2H, t, J=7.'8Hz), 
5. 06 (2H, s) , - 6. 50 (2H, d, J =9. 6Hz) , 7. 08-7. 48 (7H, m) . 

»J2 4 9 3-[4-[[3-(2,6-y^fJK>^;W^>^H^y]7i^] 
15 y°uA>m^)V 

3-(4-k Ko+v7xX;i/)7°PA°>m^^;i/ (180 mgh 3-(2, S-z?*^)^ 
>i?)V)Oi?)l'7)\'3-)V (226 mg) ^J;rXhU7xX;i/*:X7^ > (286 
mg) (Dh)VX> (2 mL) ^l:7^M>i'7XfJV (40* b;l/X>?g 

m 5oomg) £gtrarTu m&T-i mrmwhtco Kis.m&m**svw 

20 )\% 7 kZU^YtfyJ A -TffiMLfc WX^;U-^^> (&«Jtl:9 
fr£> 3 : 2 Jl!^7-7X>b) TJg^T^difwcfcD, »fb£t/(125mg, JR 

#32*) ^m.n^^tvxmtc a 

l H NMR (300 MHz, Chloroform-D) <5 : 2.23 (6 H, s) 2.60 (2 H, t, J=7.8 
Hz) 2.89 (2H, t, J=7.8 Hz) 3.67 (3 H, s) 4.06 (2H, s) 4.96 (2 H, s) 
25 6.8-6.95 (3 H, m) 7.0-7.1 (6 H, m) 7.2-7.3 (2 H, m). 

mmm2 4 9 i^cit, &T<DmmM2 5 0*5^^2 5 1 ow^m^ 

mffiM2 5 0 3-[4-[[4-(2,6-v^^;^>^JW^>^)W^^v]7x-Jl/] 
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'H NMR (300 MHz, Chloroform-D) 6: 2.24 (6 H, s), 2.59 (2 H, t, J=7. 8 
Hz), 2.89 (2 H, t, J=7.8 Hz), 3.66 (3 H, s), 4.06 (2 H, s), 4.97 (2 H, 
s), 6.8 - 6.95 (2 H, m), 7.02 (2 H, d, J=7.9 Hz), 7.05 - 7.15 (5 H, m), 
5 7. 29 (2 H, d, J=7.9 Hz). 

)v » : 62!«o *m&m#m. 

'H NMR (300 MHz, Chlorof orm-D) 6: 2.60 (2 H, t, J=7.8 Hz) 2.89 (2H, t, 
1=7.8 Hz) 3.66 (3 H, s) 4.00 (2H, s) 4.99 (2 H, s) 6.85-6.9 (2H, m) 
10 7.1-7.3 (11 H, m). 

3- [4- [ [3- (2, 6-^ * j-iv*. y ^ y vm ^->]7i ~M 7unym* 

3MWl25mg), 2M^7Km^hU^A7K^ (3mL) , (lOmL) 
(lOmL) , 7K (30mL) (DM&yMzmZ.tZo $Ttii?Z>m&%Z'&L, tK> 

MS (APCI-) 373 (M-H)'o 
20 nffiM2 5 2 tmmzLT, SXT<DnMM2 5 3&&U2 5 4<D4t&MZ& 

mffiM2 5 3 3-[44[4-(2,6-y^fM>^)^>y;W^y]7i^W 

■JuAym 

« : 96% 0 m&m&o 

25 MS (APCI-) 373 (M-H) o' 

mMM2 5 4 3-[4-[(3-^>yJK>y;Wt^y]7x-JW^D/t>i 
» : 96$5 0 m&M&. 
MS (APCI-) 345 (M-H) . 
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mm\ 2 5 5 3-{4-[(4-{[A^'>;K4-7xn;i/-l,3-5 1 7y-;l/-2-'r;i/)7 
5 J ] * J-M ^ >^;i/) Hr^A 7 x x;W 7*n ft >Wm-)V 

N-A+->;M-7x-;hl, 3-^77-^-2-75 > (390mg) ©H,N-5?^^ 
»A75H (l.OmL) M(C7K^b^bU7^ (60%> ffttt, 50mg) £g 
5 &TJP?L SIT? 30 aUB*»*»tf fc. 3-(4-{[4-(7DP*:F 
;U)^>^;i/]^-^^}7xn;i/)7°PA°>i?^5 1 ;K318mg)$:jjP7.> MXl P# 

bfco MX3Ml/-^1j-> (gflfltTM : 19j&>6 1 : 1 &T^5?X>M 
10 -TfSWr * 21 t-«fc D . &mik&W (260m g, W48%) ZmM&ftltf.Wt 
bT#fc 0 

>H NMR (300 MHz, Chlorof orm-D) 5:0.8-0.9 (3 H, m), 1.2-1.4 (6 H, 
Di), 1.8-1.7 (2 H, m), 2.59 (2 H, t, J=7. 7 Hz), 2.89 (2 H, t, 1=7.7 
Hz), 3.35 - 3.5 (2 H, m) , 3.66 (3 H, s), 4.78 (2 H, s), 5.01 (2 H, s), 
15 6.70 (1 H, s), 6.89 (2 H, d, J=8. 7 Hz), 7.11 (2 H, d, J=8. 5 Hz), 7.2 - 
7.3 (1 H, m), 7.3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7. 9 Hz). 
mUm2 5 6 Z-{i-[U-{My7u\£Mi-yx-n>-UZ-9-7V-")\r2-4 
)V> 7 5 J ] ^ J-M ^ > z>)]s) ->] 7 x ~M 7 a ft 

mmm2 5 5 t ramie bx, imit^m^mvit. «w • n%. 

20 foW^o 

MS (ESI+) 501 (M+H) o 

mMM2 5 7 3-{4-[(4-{[-ry7^;K4-7x-;i/-l,3-5 1 7y-;i'-2-f )V) 
75 73* 9-M 1 > V)V) A 7 x X>W 7 o ;i >m 
N--ry7^;i/-4-7xr,;Wl,3-^77-;W2-7S> (232mg) CDN,N->^ 
25 fM^A7>H (2mL) h "J 7 A (60%, ffttt, 50mg) 

ifiXiO^, gfl&T 30 #|HJjO>£ig1?;fc. SJ5&li-^#I{C3-(4-{[4-(7PPP<^ 

;i/)^>v?;n^^iy}7x-;i/)7oA o >^^5 1 ;K3i8Dig)S:JDA.s mt i Hf 
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Ltco %m^)V-s\*V> 08M*J*TM : 19j&>6> 1 : 1 S"C^92>X>lO 
T'lltSutfciD, fcfijfttfttl (322mg) £#fco £©lffe?lS«£;<^ 
(2nL) , xh7kKa7^X2mL)0}I-&Wfc^U, 2 

MS (ESI+) 501 (M+H) o 

5 j ] ^ ^ > *J)V) t+'>]7x x;w 7°o /\° 

3- {4- [ (4- { [A^ ->;V (4-7 x X ;m , 3-^7 V~)V-2-1 )V) 7 5 7 ] * 
A>^)^=¥x]7x-;P}7 , 0/N°>m^^ (250mg) (2mL) , 

7b7kFn77> (2mL) 0jg£»iiK:»#U 2 SfcTKlfcfc:*- h U ^AtK» 
15 ft (2mL) *fln*., ifiU 1 Bf MfrtMiffc. £J»£tl£7j<fc&€> 1 M^. 
*«*«fflrc«ttfcbfc«, TOx^;H?ttttSU^o SfBtx^;UJi*Presep 
Dehydration tube Oft) It) *JBV»TftJfc«, aiiSbT^jift^tl 

(220mg, JR*90X) £?»fi&ll£LT#fco 
MS (ESI+) 529 (M+H) . 
20 mMM2S9 3-{4-[(4-{HV^DlfjK4-7x-JH,3-f77--lH-'f 

; w 7 ^ j ] * ^ > V)V> t*y]7i x;w 7°n n >m 

£MM2 5 8t»lt, 3-(4-[(4-{Hy7nH;H4-7x-JH,3-^ 

Ty— ;v-2— r ;w 7 5 / ] > ^>5?;w 7 xx;w 7a/i >$?;*3 : • 
25 MS (ESI+) 487 (M+H) , 

nifcM2 6 0 3-[4-({4-[(7 P Ptf;i'{4-[4-(hU7;t/^Dp<^;W7xr.;i/]- 

1,3-^7 r/- 7P-2 — r ;H 7 5 / ) * ^ > x;W 7*d n > 
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n-7° p tr;M- [4- ( h u 7 )V^r o ^ 7 x -1 , l-J-7 V-J V-l-7 5 

> $kit7}<.mMtM. (477mg) ON,N-^/WM75H (lOmL) jgFJfcCzKSi 
^^-hU7A (60%, tfctt, 104mg) £ trCTJDA, ^Sfc^UT 30 
^iffeo EJ&S£W;: 3-(4-{[4-(7PP^^)^>> ? ^]^>'}7x-;i/) 
5 7P^>^^5 1 ;i/(318mg)^ O'CTJn^., ^UMbT 1 P^l^fiiffco & 

j&*l£«7j<K£3\ Mx^;u^tUb/to fl^x^ji£ii#igu mm® 

(«8fJtT?l : 19^£ 1 : 1 tT^5^x>h) TJHHT^ C tia 0 , 

10 U 7 A7XM(5iL) £jJQ;L> 3 fttoftZMHtt. fcJfom&yo* 1 SJtffi 

?m Ifc^-fSiliifCiD, Mfc^to (230mg, ft* 421) ZM&ffi&tL 

MS (ESI+) 555 (M+H) a 
15 £1£$I2 6 0 tmmzLX, SKT(omMm2 6 1~2 6 3 <D4k&W*£t]&L 

mum 2 6 1 3-{4-[(4-{[[4-(4-7PP7xn;0-l > 3-^yi/-;i/-2--l' 
)V\ (7° p tf )V) 7 5 y ] * ?M * > V)V) n;H 7 p ;\° >m 
iR* : 28*. &ft£Jliil. 
20 MS (ESI+) 521 (M+H) . 

HJS01J2 6 2 3- {4- [(4- {[[4- (3-* h^v7xX;i/)-l, 3-5^7 V— ^-2— f 

;W (7p tf;i/) 7 5 7 ] * 9\>W 'OSW) j*-*^] 7i^W :/n/i 

» : 41X. &ft&£fil. 
MS (ESI+) 517 (M+H) , 
• 25 2 6 3 3- (4- [ (4- { [ (5-7 x XJM , 3-^7 7 > -;i/-2--r ;W (7P tfJV) 

7 ^ 7 3 * > V)V) >0 7 x - M 7° P a >m 

: 68Xo IftlH&ISII. 
MS (ESI+) 487 (M+H) . 
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mmm2 6 4 3- (f{ [3- ^7 x / ^ ^>yjw t ^ 7 i-jw ^ 

3-(4-kFP^^7i^07'aA'>^^Jl' (0.396 g, 2.20 mmol), [3- 

(3-^5 1 ji/7iy^'» 7x-;i/]^^y-;i/ (0.429 g, 2.00 mmol) &&.x$y 

5 U7fWX7^> (0.747 mL, 3.00 mmol) (Dh)VX> (30 mL) &F$££ft?fr 
TS^U UM7Vf$>#;P#~;W$>K^tfS>> (0.757 g, 3.00 mmol) £ 
'Pm-T-DtiaX, IfiltllLT 18 f^M^Lfc, S«}C^^> (15 
ml) £D0;L ffmt-fcW^^WbT> S^^MffiMUfc. ^S^^U^J 

yMo7h^77^ (a^ij->~2ox siifj^^^t^) *>£t;#m 

10 HPLC (10~95% T-feh~b'J;l//7K, 0. IX h U 7;^pWK^) 
T> S)B^<Kl (0.414 g, » 55X) *««6«I«*tUTllfc. 
MS: ra/z 377 (MH + )o 

mm>\2 6 5 3-(4-{[3-(3^Wx;^^)^>-7JW^^'»7i^W7 

1 5 3- (4- { [3- (3- ;* 7 x 7 * *» ^ > 5W] * * 7 x 7° P A° >^ * 5P 
;i/ (0.380 g, 1.01 mmol) <B**/-;p (4 mL) ^fh7kh*D77> 
(4 mL) M&mmz 2 M *8fb^ h U (1.5 mL) £iH;L, Sit 

24 Ptira#Ufco KjfcSclCTlc&Jn*.* 1 M ItTitCUT, B»XW 

20 JE*t8Lfc. SSSKKx^V— A+U->j^6|f|gat» fcmfrSfcl (0.214 
g, JR* 58%) £fcfi7UXAft£bT#fc. 

'H NMR (CDC1 3 ) (5 2.32 (s, 3H), 2.65 (t, J=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
Hz, 2H), 5.01 (s, 2H), 6. 79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, IB). 
25 MS: m/z 363 (MH + )„ 

mMM2 6 6 3-(4-{t3-(4-^^;U7x/^'»^>> ? ;H^-^^}7x-;W7 p 
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^^UT#&. JR¥ 59*. 
MS: m/z 377 (MH + ) 0 

&Hffl|2 6 7 3-(H[3-(M^7x;^r>')^>^]^v'}7xZJW7 
5 U/VsM 

mnm2 6 5 tmu\zbx, 3-(4-{[8-(4-^?;v7i/*'»^>^wt* 

M 7 x x;w 7°n /1 >i? ^ 5P;i^ £ Slft^Ki&lifi 7* U X A ft £ b Tftfc. 
W 58$ (a^>— WKxSSH'jfr&Sttft). 

'H NMR (CDCI3) 6 2.32 (s, 3H), 2.65 (t, J=7.7Hz, 2H), 2.90 (t, J=7.7 
10 Hz, 2H), 5.01 (s, 2H), 6. 79-6.96 (m, 6H), 7. 06-7.24 (m, 5H), 7.33 (t, 
J=7. 8 Hz, 1H) 0 
MS: m/z 363 (MH + )„ 

HJg#!)2 6 8 3-(4-{[3-(l-7xX;i/lfx;|/)^>> J ;W^>'}7xXJl/)7°D 

15 3-(4-t HD + ->7i^W7n/^H^f JV (0.360 g, 2.00 mmol), [3- 
(1-7 xX;U fc: x;!/) 7x-JW S-)V (0.421 g, 2.00 mmol) *5<fctfhU 
7?SMs77^> (0.747 mL 3.00 mmol) ©h;PX> (30 mL) #lft*3KJ*T 
ft#U l,l'-(7^/> ? ^;^x;i/)> ? tf^U^> (0.757 g, 3.00 mmol) £4> 
*r^JP^., SE**H51T, £fi*C 18 l$MJft#bfc. E«fcfc'\*iJ-> (15 

20 mL) £JQ*.> ffiffibfeW^fciftSUbT, M&atJBEttRLfc. »**'>U* 

WDTh^77^- (A^>~20« ffi|Xf^/A+t» -e»l!lT, 
*jBft^**«Hfi«ltt«I (0.641 g, JRSS 86*) tLXmCo 
MS: m/z 373 (MH + ) 0 

•#)fcto2 6 9 3-(4-{[3-(i-7xx;i/t*x;i/)^>^;H^^v}7xx;W7a 

25 ^>M 

*JS^2 6 5 tmffilzLT, 3-(4-{[3-(l-7xx;i/fcfx;l/)^>> f ;P]^ 

-» 7 x x;w 7 p /\° >m * 6 sjHfl^ *ate«# n 1 b t#&. « 

77* (^-^-HBqttX^jfe&fltttt). 
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MS: m/z 359 (MHO „ 

nmm2 i o 3-(4-{[3-(2-^?-;hi-t7f;w^>> ? ;wt^^}7x^w 
5 £ [3- (2-y 7 xn;M * ^ / -)Vft ^^n^'ti^M^ 

l/T#£. W 87*. 
•H NMR (CDC1 S ) 52.22 (s, 3H), 2.59 (t, J=7. 8 Hz, 2H), 2.89 (t, J=7. 8 
Hz, 2H), 3.65 (s, 3H), 5.11 (s, 2H), 6.90 (d, J=8. 5 Hz, 2H), 7.10 (d, 
1=8.5 Hz, 2H), 7.21-7.26 (m, 1H), 7.28-7.44 (m, 5H), 7.48-7.54 (m, 2H), 
10 7.78 (d, J=8.3 Hz, 1H), 7.83 (d, J=8. 1 Hz, 1H) C 
MS: m/z 411 (MH + )„ 

mfaM2 7 1 3-(4-([3-(2-^^-l-t7fJW^>^]t^M7i^) 

3- (4- { [3- (2- y 1 -± y * y V) W ^ 7 x 7° p n >m * 

15 (0.648 g, 1.58 mmol) (D*?;—)]/ (6 mL) ^^rh7t HD77> 

(6 mL) fg^^t 2 M TK^t^-hU^ATK^ (2 mL) £in*.> 75 

fWt#tfco s«t?j<^iipA, 10* z x>m?i<.mwi-FmmzvT, mm^ 

20 (0.534 g, JR* 85%) &&6*MKii£ LT#&. 

'H NMR (CDC1 3 ) (5 2. 22 (s, 3H), 2.64 (t, J=7. 8 Hz, 2H), 2.90 (t, J=7. 8 
Hz, 2H), 5.12 (s, 2H), 6.91 (d, J=8. 7 Hz, 2H), 7.12 (d, J=8. 5 Hz, 2H), 
7.21-7.33 (m, 3H), 7.37-7. 42 (m, 3H), 7. 48-7.55 (m, 2H), 7.78 (d, 
J=8.5 Hz, 1H), 7.83 (d, 1=7.9 Hz, 1H)„ 

25 MS: m/z 397 (MH + )„ 

nMM2 7 2 3-(4-((2 , -xh^vtf7x^;U-3-'f;l/)y h + y)7i^W7 

3- [4-[(3-7n ; e^> *?)),) ^ y x - y d n >m y 5=-;ko. 30 g, 
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0.86 mmolK Mh^'>7xZJ^D>8 (0.16 g, 0.95 mmol)> fh7^7, 
HJ7xX;i^7s7^ yn^Wk (40 mg, 0.034 mmol), IffiLWkhVt? 
A*** (0.3 mL), x^y~;P (0.3 mL) Rtf h;WX> (3 mL) <DM£>®*> 

7)vd>%mmrf. -maimmvit. Rjfifc&fi&wt* rj6*sw»x?w 

P?b^77^- (^it>/MX5 1 ;i/=10/l~2/l) KTfitKU 3-(4- 
( (2* -X b> * tf 7 xx;i/-3--f )V) * h * '» 7x-JW7D /\° >M ;* 
(0.21 g, 63%) &m&tiiWt®tVT%1to 

z<D4k&m<D*?;-)v (4.2mD mmz, iMfe7m<ti-hvyA*®n 

10 (1.3 mL) MfcT 2 B#M#l< fc. £J«£ l &5£«&fcTpH7 

X^;i/=3/2~l/4) KT»«U ft&ftAO&Hft&tt (0.17 g, JR* 84*) 
MS(APCI-):375(M-H). 
15 &J60S2 7 3 3-(4-((2'->7/ k^x-jH-f JV) ^ l>*y) 7x^;W 

mMM2 7 2 tmWzLx, 3-[4-[(3-7D€ t+y] 7xx;W 7" 
o;i >m* ^)VIlT$ 2-z/T J 7 x x;i/# p >B6^ £ Sfl Yb-&4& U fc. 

ft&J8A(K?6X). MS(APCI-):356(M-H). 
20 «0J2 7 4 3-(4-((2 , -kFQ^yt*7xZJH-^JW/h + y)7x^W 
7°P/\°>$t 

H%0!2 7 2 i|Wl^(3bT, 3-[4-[(3-7Pt^>v;U)^>']7xX;H7° 
UK >m*^)VX.Zt 2- (4, 4, 5, 5-fh7^ 9^-1, 3, 2-5>W#n5 >-2-f 
;W7x/-;P*\6a«Mt^*ft^tfc. IMI(W33tt. MS(APCI- 
25 ):347(M-H). 

«0iJ2 7 5 3-(4-((2M*3\JP^*)£7xX;l^3H';W* h^»7i- 
;1/)7pa>H 

H»J2 7 2<h|WHtlfcbT, 3-[4-[(3-7D^>^l/)t^y]7xZJl/]7 s 
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Lfc. I^I(W39». MS(APCI-) :377(M-H). 

mnm2 1 6 3- (4-((2' -ub^zy^^^^y xx;^-^ m 

un>m*?-)VBa£ 2-x h+^M^7x^Mn >wtfr ^Mit^m 

Z&l&LfCo m^m^mmmm) e MS(APCI-):403(M-H). 

mmm2 7 7 3-(4-((3-(2,6-^^7x;=lr^)^>^W^^)7x^ 

10 3-(4-fc KD^^7x^;V)yP/1>^^^;K0.25 g, 1.39 mmolh [3- 
(2,6-^^^7x/^'»7x^JW^^7-Jl/ (0.41 g, 1.81 mmol) 
h'J7x^X7-{> (0.47 g, 1.81 mmol) 0rh7kFD77> (5 mL) 

mmz, ox:m^T7V^}v^>m^^^ h)vx>mm (40%, 0.82 

15 A^7A^D7b^77^- >~^^1t >/iiX?J^4/l ) t 

TfltSgU ^?S^<7)M^-&tl (0.27 g, JR* 50%) £#fc 0 
'H NMR (CDCI3) (5: 2.11 (6H, m), 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), d. 66 (3H, s), 4.97 (2H, s), 6.66 (1H, dd, J = 2.4, 8.1 
Hz), 6.81-6.91 (3H, m), 7.00-7.14 (6H, m), 7.24 (1H, t, J = 7. 8 Hz) . 

20 mmM27S 3-(4-((3-(2 ) 6-^^^7x;+^)^>yJ0^>')7x- 

3-(4-((3-(2,6-^^^7xy^y)^>y;Wt^y)7x-)W7'a/t>i 
(0.24 g, 0.62 mmol) 0^/-;U«(5.O mL) 1 MfeMiti- 
bVV&7m%t 0.2 mL) £J)D;L> MKT 2 BtfpTO^bfco ^ft&ttH 

25 ^tJ^SD^WcT^U l ^«ms.iX7K^T»> « 
ffiMLfeo ^yU*m7A^O?h^77^- (^^>/Ki?X 
3^=3/2^1/4) KTffiMU Mfeigao^k^ (0.15 g, » 64X) £ 
Wt. MS(APCI-): 375 (M-H). 
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mffiW2 7 9 3-(4-((4-(2-^^7x;+y)^>y;Wt^>')7x-JWy 
mmM2 7 7 tmmiZbX, 3-(4-k Fn^yyiZJW^P/^I^M 

'H NMR (CDC1 3 ) 6: 2.23 (3H, s), 2.60 (2H, t, J = 7.8 Hz), 2.90 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.97 (2H, s), 6. 86-6.95 (5H, m), 7.04-7.21 
10 (4H, ■), 7.23-7.29 (1H, m), 7.35 (2H, d, J = 8. 7 Hz). 

» 2 8 0 3- (4- ( (4- (2-/^7x/^y)^> P)V) ffy)7i ~M ? 

mmM2 7 8 tmMiZVT, 3-(4-((4-(2-^f^7x;^y)^>yJl/)t^ 

15 63%) . MS(APCI-): 361 (M-H). 

mmM2 8 l 3-(4-((3-(2-^^7x/^>/)^>yJW^y)7xr;W7 

MffiM2 7 7 tmmzVX, 3-(4-t ^u^i^y x.-)V)y°a/^>m^^)VR 
U![3-(2^^7x;+y)7x^]^;^ (###!J2 0 1 tmU\ZbX. 
20 o-^l/>/-«^3-^P^>XT;i/^hHcfcD^ (fil, £jfclij«tf 
tOi&W ) ^£SJgf!^t>££/&L£: (mm\zteftT&WlC(if7Vj:>h 

u--r^;i/A)^^v^) 0 28%), 

'H NMR (CDC 1 3 ) 6 : 2.22 (3H, s), 2.60 (2H, t, J = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.99 (2H, s), 6.79-6.94 (4H, m), 6.98 (1H, 
25 s), 7.03-7.21 (5H, m), 7. 22-7.34 (2H, m). 

mmm2 8 2 3-(4-((3-(2-^^7x;+y)^>y;W^y)7iZ)W7 
□ /\°>1? 

mmm2 7 8tmU\zLX, 3-(4-((3-(2-/^7xy^-»^>yJW^ 
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58%) . MS(APCI-): 361 (M-H). 

nm\2 8 3 3-[4-[(l , -*;V5;Hf7xZiJP-3H';W^ b + '>]7x=;W ^ 

5 3-[4-[(3-^D^^>^;V)^->]7xn;i/]ya/1>m tert-7^ (3.5 
g, 8.94 mmolK 2-^a;i'7xX;^P >M (1.47 g, 9.83 rnmol), fh7 
^h'j7i^M^7^f>A7^A (413 mg, 0. 36 mmolK 2MM&kM% 
U7A7Ki®$(7 mL), X^/-;l/ (7 mL) &t»Jl/X> (70 mL) <DU^^> 

7&?u~?btfy7J- (A4t>/iix^jl^=io/i~4/i) l:xi8b« & 
fiiftTO^jifl^rt? (3. 62 g, 97!0 £#fco 

'H NMR (CDC1 3 ) (5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.11 (2H, s), 6. 90 (2H, d, J = 8. 7 Hz), 7.13 (2H, d, J = 
15 8.7 Hz), 7.33 (1H, m), 7.42-7. 55 (5H, m), 7.65 (1H, m), 8.03 (1H, dd, 
J = 1.5, 7.8 Hz), 9.98 (1H, s). 

|JS|2 8 4 3'-[4-(2-tert-7h^^;Vfc;i'X^;l/)7xy^v^^;W 

3 _ [4 _ ( 2 - ;p 5 )V t: y x x;i/-3--r j^b^»7x X J]/] 7 D A° >M t e r t- 
20 73MM1.5 g, 3.60 mmol), U >^XtK^^ h U 7A' (0. 43 g, 3.60mmolK 
2-^^;i'-2-7'x>(1.72 mL, 16.2 mmol), ter (7 mL) , tK (15 

mD ^fh7tb*D77> (15 mD vm&mz, ovm^ymmmmi- h U 

7A(1.22 g, 10.8 mmol)£Jn;5L mmzT 2mmmWLTco KJfcl££f£Mx 
25 M^->U^yjl/*^A7 0Tb^^7^- (A^r+>->/ffmx5 L ;i/=2/l~ 

1/2) t-atsu n&m'wmmfc&M (1.12 g, 72*0 

'H NMR (CDC1 3 ) <5 : 1.40 (9H, s), 2.50 (2H, t, J = 7.2 Hz), 2.84 (2H, t, 
J = 7.2 Hz), 5.09 (2H, s), 6.88 (2H, d, J = 8.7 Hz), 7.10 (2H, d, J = 
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8.7 Hz), 7.20-7.47 (6H, m), 7.56 (1H, m), 7.93 (1H, m). . 

mMM2 8 5 3-(4-((2 , -((^^^75/)^;^-;i')H7xn;W3-'r;W 

3 , -[4-(2-tert-^h^^^;^-Jl/X^)7x/^^^5 : -;l/]e7xr:;i/- 
5 2-*;i/^>m(0.24 g, 0.56 mmolK ^^)V7^)> (2M~rh^tHP7v 
>»*6, 0.42 mL, 0.84mmol)> 1-h HD+^>l/h U 7V r -;i'-'7jc?nfj 
(0.13 g, 0.84 Dunol)S.rXN,N-> 5 ^^;WI^A75 H(6.0 mL) ©Settle, & 

(0.16 g, 0.84 mo\)*UQ7L. ffiCT 12 m$W$Ltc 0 S^^tflfil' 
10 HT^l, »mW7K, 5««^*U7A7K«S:OTW^7jcfcT|lfi^ 

A^D^h^77^- (A^+l->/MX^=2/l~l/2) KTMiliU ftSfi^ 

3- (4- ( (2' - ( ^;i/7 5/)* ;1/$xjio t'7i x;i/-3-< ;v) * h * ~» 

7i-JW 7o/\° >M ter t-73^£#fco £ (D{t^^ h U 7 Jb* D»BI (2 
15 mL)M»U Sfi^TlMM^bfc^ £«£^EML7c 0 

^HPLC(^^> ? X>Mt-r^;i/ A)^CTlSMb^ ^fi*SJl£>3l®fb-&$!(58 mg, 
»26%)£#fco MS(APCI-): 402(M-H). 

§WiJ2 8 6 3-(4-((2'-(7$y*M~iWt'7xZjH-'fJW/ h^>') 
7xXJ»7DA°>^ 
20 ^WJ2 8 StmUlZLT, 3'-[4-(2-tert-7*h=lr>'*;^x;i/X5 1 ;i/)7 
5=-;w tf 7 x x;i/-2-# ^m&tf 1- 1 F n * 5/^ > V h U 7 V 

-)V 7> ; ex7A^e>^®'fb^^^bfc 0 &t&f§Ji (jr^ 66%) . 

MS(APCI-): 374 (M-H). 

mMM2 8 7 3 , -((4-(2-^;i/^^rvX^;i/)7x/^'»^^)t*7xXJW 
25 2-ft)Vts>m 

3' - [4- (2-t er t-7* h * ->*J^^JHfjW 7i7^ tf 7 x x;i/- 
2-#;!/#>$(0. 15 g, 0.35 mmol)§hU7;i/^D^(3 mLHc^U 
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J®^^« (21 mg> W16I) MS(APCI-): 375 (M-H). 

H»J2 8 8 3-(4-((2\6'->^ h^yt'7x^JH-f JV)^ h + '»7xZ 

5 £jfc08 2 2 £H«lfcLT, 3-[4-[(3-:/n^>^l'):**S']:7xX;U]:7P 

>H NMR (CDClj) (5: 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 3.71 (6H. s), 5.08 (2H, s), 6.65 (2H, d, J = 8. 4 Hz), 
10 6. 92 (2H, d. J = 8.7 Hz), 7.11 (2H, d, J = 8.7 Hz), 7.23-7.33 (2H, m), 
7.34-7.45 (3H, ra). 

mmM2 8 9 3-(4-((2',6'-^h+>'t , 7xr:jl/-3^;W^ h*-»:7xX 

$mW2 1 Ztmmz\sX, 3-(4-((2\6'-^* h^^E7xZJH^W 
(W86%). MS(APCI-): 391 (M-H). 

nnm2 9 0 3- (4- ((2' , 6' -^xf^b^ x - )h3-^ jw ^ ^ 7 x r 

mMM2 7 7 fcWWMcl/r, 3-(4-t Hn*'>7x=.;W^O^>l^^R 

'H NMR (CDCI3) d: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
2.59 (2H, t, J = 7.8 Hz), 2.88 (2H, t, J = 7. 8 Hz), 3.66 (3H, s), 5.10 
(2H, s), 6.88 (2H, d, J = 8.4 Hz), 7.05-7.20 (5H, m), 7.21-7.33 (2H, 
25 ra), 7.38-7. 48 (2H, m). 

M01J2 9 1 3-(4-((2',6 , -^X^t , 7x^H-'f;W/b^y)7x- 

mmm2 7 8 tmmzvx, 3-(4-((2 , > 6 , -^x^;nf7xn;i/-3-r;u)^ 
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SM2X). 

'H NMR (CDCI3) <5: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7.5 Hz), 
2.64 (2H, t, I = 7.8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 5.10 (2H, s), 
5 6.86-6.93 (2H, m), 7.07-7.17 (5H, m), 7.21-7.31 (2H, m), 7.39-7.46 (1H, 
m). 

MS(APCI-): 387 (M-H). 

MMM2 9 2 3-(4-((2' , 6' -^7Mn tf7i^JH-<JW^ h^»7xr 

10 mmm2n t.nmzhx. 3-(4-t HD^'>7x^wyn/^t m 

U (2' , 6' -^7MDt7i^H-f )V) * ? J -JVfr Z&mit'&to&'&l&ls 
feo &£«^(»60!i:). 

'H NMR (CDCI3) 5: 2.60 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, m), 7.12 (2H, d, J = 8.7 
15 Hz), 7.29 (1H, m), 7.39-7.56 (4H, m). 

mMM2 9 3 3-(4-((2' , 6' -i^7MD h'7i-JH-< ;W ^ h*x)7x~ 

mmm2 7 stmmzvx, 3-(4-((2',6'-^7MDif7x-jH-^jw 
20 or* 86%) o 

'H NMR (CDCI3) .5: 2.65 (2H, t, J = 7. 8 Hz), 2.91 (2H, t, J = 7. 8 Hz), 
5.09 (2H, s), 6.89-7.04 (4H, m), 7.13 (2H, d, J = 8.7 Hz), 7.29 (1H, 
m), 7. 39-7.55 (4H, i). 

mmm2 9 4 3-(4-((2' , 6' -^^t*7xZjh3-^;V) / h+^)-2-7Jl/ 
25 tn7xZJl/)7D^>fI^ 

IW!12 7 7 tmmteLT, 3-(2-7;|/^P-4-t FD^^7x-JWyn/t 
>M^)VRtf(2' , 6' -5?X?)V\£ y x ~ )V-Z-i )V) * 5> J 
#>££/&Lfc 0 j*fil*1*« (»80%) „ 
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■H NMR (CDClj) <5: 0.99 (6H, t, J = 7.5 Hz), 1.23 (3H, t, J = 7.2 Hz), 
2.30 (4H, q, J = 7. 5 Hz), 2.57 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 
7.8 Hz), 4.12 (2H, q, J = 7.2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H, m), 7.19-7.31 (2H, m), 7.35-7.48 (2H, in). 
5 mMm2 9 5 Z-(A-«2' ,V -z?^)V\?y )V) * h^»-2-7;P 

mmM2 7 8 tmm\ZLX, Z-tt-((.l\V -iP^JVV? x.-JV-l-t )V) * 
h ^ ,y) _ 2 _ y u 7 x XJlO 7 D A >®?X=P;l^ £> mMit^ b 0 

m&1£Bi(W.^n%), MS(APCI-): 405 (M-H). 
10 mm\2 9 6 3-(4-((2'-(tHn^->^fJWh , 7x-;H-^JW^h+>') 
7xx;w)7oa°>^ tert-7^;u 

3- (4- (2 ' -fr)V $ )V tf 7 x-;i/-3--T ;M h * >0 7 x-JW 7°P /I >M t er t- 
7^;K0.30g, 0.72 mmol)£^/-;M6 mL)RZ>*^h?t: FP7?> (6 
mL)©^§fe}g$U ^TT7X^b*7^^-hU^A (14 nig, 0.36 

15 mmoi) *mz.rz&, mux tmmmftistz* %.mm*mm'&. mmm&mm 

^g^urty^^A^pvhT*^^- (^it>/g^x^=io/i~ 
i/i) \zxnmi>, mmm<D%m<\:&® (0.25 s , jr* 83*) *wt. 

'H NMR (CDCI3) 5: 1.41 (9H, s), 2.50 (2H, t, I = 7.8 Hz), 2.85 (2H, t, 
20 J = 7.8 Hz), 4.56 (2H, s), 5.10 (2H, s), 6.90 (2H, d, I = 8.7 Hz), 
7.12 (2H, d, J = 8.7 Hz), 7. 23-7.45 (7H, m), 7.56 (1H, m). 

mmmz 9 7 3-<4-((2XkKP*^pwi')h*7xx;i/-3--r;u)^ h=^» 

7xx;W7DA°>m 
3- (4- ( (2 ' - ( b F P * ^ ?)V) 7 x X — f )V) * V 3r ~» 7 x x;i/) 7 P 
25 tert-7^;K0.25 g, 0.60 mmol) £ h U 7;V^P^(2 mDMl, 

<7;i'A)^Ti»mT^c:i(C<J:D, (10 mg, 5*)&» 

tc* MS(APCI-): 361 (M-H). 
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nMM2 9 8 3-C4-[[3-K>> ? ;Kx^;l/)75/]^>^;i/]^^]7x^ 

3- [4- [ (3-7 D ^ > 5W) ^ ">] 7 x X J W 7 P A° ^ (0. 30 g, 
0.86 mmolK ^>> 5 ;Kx^)75 >(0. 20 mL, 1.29 mmolK &R-feS"7A 
5 (0.39 g, 1.20 nmol), HJ7 (v 5 ^>^Ux>T"fe>» XA*^77A 
(0) (0. 031 g, 0.034 mmolK rac-2,2' -fcfX (> ? 7x-;1/a|n7.7^ / )-l, 1 ' - 
lf^-7^;K0.032 g, 0.052 mmol)Wb^X>(6 iL)0M^ £*&iB 
^T> 80t:^T16B#TO#bfe. S«^7KW^n^ 

10 ^ ^ / >-JK4 iL) St/f h 7 k F n 7 7 >(6 mL) ©I^iiCii U , 1 

Mfe7kWfcj~ h U 7 A*«F*(1. 8 mL) Sim*., SfiT? 2 l$M«#Lfc. 

15 ^=2/1-1/2) U ?HM8A®&Sfc£tt(42 mg, »13%)£#fc. 
'MS(APCI-): 388 (M-H). 

^J£0!|2 9 9 3-[4-[[3-[X^K7xr;W7$;]^>^H^->]7x- 

«^J2 9 8 tmUfcLT, 3-[4-[(3-7*Dt^>^)t^'>]7x-J!/]7' 
5>a.fi*Sil (Wll%) . MS(APCI-): 374 (M-H). 

f!»J2 9 8 tR»lcUT, 3-[4-[(3-7*n^>^)t+'>]7i-)W7* 

&m$k (W6%) . 

'H NMR (CDC 1 3 ) <5: 2.65 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
5.00 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 6.98 (lH, d, J = 7. 5 Hz), 
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7.02-7.20 (6H, m), 7. 27-7.46 (6H, m), 7. 53-7.59 (2H, m). 

mmm3 o 1 3-[4-[(3-7xu j ^y-JM^^y i-jw^a/^i^f 
)]> 

{S-T~VS7x.-)V>*9;-Ml.l2 g, 5.62mmolK 3-(4-tFD^ri/7 
5 x.~)V)?Urt>m* : ?)l'tt.n S, 6.75 mmol),' h'J7x^X7^f> 
(1.92 g, 7.31 w&oim&hyt KP79X20 mL) O'Cjf^T 
■ 7!/5?*;^>i^Xf^ h)VX>mWL(40%, 3.32 mL)S:*0^, SjfiCT 

^~CT»$4 (^*>/»»X5 L ;P=10/l-'2/l) U ^-i?3.6«Sft©* 
10 Mfc£4fc(1.01 g, JR*50X)fc#fc. 

'H NMR (CDClj) 5: 2.60 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 4.99 (2H, s), 5.74 (1H, s), 6.89 (2H, d, J = 8.7 Hz), 
6.92-7.15 (7H, m), 7.22-7.30 (4H, m). 

&JK0I3 0 2 3-[4-[[8-[7i^(^nK;Wr5/]^>^Wt*'>]7x 
15 -;wyaA>M 

3- [4- [ (3- 7 - u / ^ y *jm ->] 7 x - ; w y a k >m * (o . 2 0 g, 

0.58 mraol) (0 N,N-^pWM^A75 H (4 mD^fC, Ot:JK#T 60*#j|Wfe 
^-hU7A (0.035 g, 0.86 mmol) £JH;L> IWfcT 10#W«#l/;fc. » 
£*&K:» 0'Cjf^Tn-7 P Dlf;i/7D5 H (0. 063 mL, 0.69 mmol) RtfBVit 
20 T^hD^A (0.10 g, 0.69 mmol) S|H 16 nWfflfchft. KJSffi* 

Jfc^T, nfe%**;-)V(3 iL)R«fh7tHn77>(6 iL) ©S^iKfc 
ML, 1 «S*»fb^ h U £«Mc#*t(l. 5 mL) SIT 1 mmfeWL 

' i}7&?W?h?7yj-\ZTffim (^-tl->/MX^;i/=4/l~l/2) U 
m^^^m^miO.U g, »47%)£#fc 0 MS(APCI-): 388 (M-H). 
IWJ3 0 3 3-[4-[[3-[75 L ;K7x-;U)75y]^>^W^^]7x- 
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& (»57%) „ MS(APCl-): 402 (M-H). 
5 mmmSOt 3-[4-[[3-K>^K7i^W75/]^>^]^^7x 

(IR^ 74%) . MS(APCI-): 436 (M-H). 
10 mMM305 3-[4-[(3-7-'j;^>^)t*'>]7x^l/]7*n/^K 

mffiM2 7 8 tK*l:UT, 3-[4-[(3-7^'J/^>^)^>]7i^W 

MS(APCI-): 346 (M-H). 

15 z=;W7*n^>i 

H»j3 0 2 tmmzLx, 2-u-[(z-7~v ; iyv)i)**y]7 ^-M 

afit&* (W12%) 0 MS(APCI-): 402 (M-H). 
4 HMJ3 0 7 3-(4-((4-((X5 1 JK3-/^7xr;i/)7$y)^5 1 JV)^>y 
20 JW^'»7x^)7DA>i 

3- (4- ( (4- (2 p d * 5P)|/) ^ >s?;w 7 x n;w y o (50 

mg, 0. 16 mmol)<DN > N-> J ^^;i/*;i/AT5 F(l mL)«tC N-X^;!/-m- MH 
>?>(51 mg, 0.19 mmol) © N,N-^pWWkk75 F (0. 5 mL)«, 
U>7A(33mg, 0.24 mmol) 70"CT 66 B#P B TO£LfCo R]&m\Z.7ktt 

25 mL)&ijg*., ^DP/^>(2 mL)-eaffiLfCo ^4$JS£ GeneVac jl'bttSgg 

8* (0.32 mL, 0.32 mmol) MT?18if»lfc. TOClM 



WO 2004/041266 



PCT/JP2003/014139 



345 

GeneYac3ti&iMISflrT?*ffi**bfc. »9*ft^» HPLC(7*7^X> hlM 
*;PB)T^«r*E£fc<fc&Mft£*(21 mg, 26*)&ftfc. MS (ESI+, 
m/e) 404 (M+l). 

5 SKTomMM 3 0 8 ~HWJ 3 3 8 {C^Tl'b'&flte, HJItfiJ 3 0 7 

IT, 3-(4-((4-(^DD^f;W^> *J)V) ^»7i x;W 7° D A >M * ¥)V 
(50 mg, 0.16 mo\)RZfttJ&~?Z>75.>frZ&!$,Ltc> 

mffiM3 o 8 3-(4-((4-((^^;K2-(7x^;px;^-;p)x^;i/)T5y)^ 

10 JR* 43 mgo MS (ESI+, m/e) 46801+1). 

HJSM3 0 9 3-(4-((4-(((3-7x/^^>> ? ;U)r5/)^^;i/)^>^;P) 

7°n a >m 

JR* 40 mgo MS (ESI+, m/e) 468 (M+l) 0 

H5fc#|3 1 0 3-(4-((4-(((4-7xy^^>^;i/)75/)^^;0^>v 5 Jl') 
15 t+-»7xZ;W^D/1>» 

IR» 37 mgo MS (ESI+, m/e) 468(M+l) 0 

H«J 3 11 3- (4- ( (4- ( ( (4- (2- tf y ~» ^ >>W 7 5 7 ) 

)\d ^ > ¥)V> ^^)7i^)7da >m 

JRS 13 mgo MS (BSI+, m/e) 470 (M+l) 0 
20 ^»J3 12 3-(4-((4-(((2-7xy^^7°Dtf;V)75/)^^;i/)^>> 5 ;i/) 
~» 7 x -=-)V) 7D A >m 
JR* 33 mgo MS (ESI+, m/e) 420 (M+l) „ 
H»J3 1 3 3-(4-((4-(((2,2-^7xn;i/X^;i/)75/)^^;l/)^>^;U) 

t^'»7i^W7'D^>i 
25 IRS 45 mgo MS (ESI+, m/e) 466 (M+l). 

fd»J3 1 4 3- (4- ( (4- ( ( ( f 7 x - jhZ-l' 7 5 / ) / f Jl/) ^ 

)V) ^-»7i 7*D A >m 
ft* 47 mg. MS (ESI+, m/e) 452 (M+l). 
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mmms 1 5 3-(4-((4-(((t7x^jH-r;v^f;W75;)/^)^>^ 

JR* 32 mg. MS (ESI+, m/e) 452 (M+l). 
H»J3 1 6 3-(4-((4-(((t'7x^;W4-r;l/^5 1 Jl')7Sy)^5 1 ;V)^>> ? 

5 ^^s^xx^yp/^m 

iR* 12 mgo MS (ESI+, m/e) 452 (M+1) 0 
$%0!I3 1 7 3-(4-((4-(((2-7x^;W2-(l-trPUv f ~;WX5 i ;i/)T5y) 

iR* 40 mg, MS (ESI+, m/e) 459 (M+l). 
10 ^»J3 18 S-(4-((4-(U5 i ;Kl-7xr:;W2-a-trnU^;Wx5 1 ;W7 

^ 7 ) * ^ > W t^»7i x;io 7p a° >^ 

JR* 18 mgo MS (ESI+, m/e) 473 (M+l). 
«#]3 1 9 3-(4-((4-(((2-777X5 1 ;P)(7xX;i/)75y)^^;W^> 
7;W :*3r-» 7 xZJW 7P A>m 
15 JR* 15 mg, MS (ESI+, m/e) 41 5 (M+l). 

$*&0!I3 2 0 3-(4-((4-(K>^K7x^l/)75/)/^W^>^)^ 
i/)7x^)7'0A>» 

JRft 21 mgo MS (BSI+, m/e) 452 (M+l) . 
lW!j3 2 1 3-(4-((4-((X5 1 ;K2-^^7xn;i/)75 7)^9 : -;0^7-7 
20 JW^'»7x^W7D^>« 

JR* 22 mg. MS (ESI+, m/e) 404 (M+l). 
mmmS 2 2 3-(4-((4-((7fJK7xr;W75/)^^)^7^)t^ 

y)7xr;W7p;\'>i 
IRS 39 mg. MS (ESI+, m/e) 418 (M+l) . 
25 &N,0!i3 2 3 3-(4-((4-((7x^K7"DtfJV)75/)/f;W^>^)t+ 

JRft 23 mg. MS (BSI+, m/e) 404 (M+l). 

3 2 4 3-(4-((4-(K7^K7x-jW75/)/5 1 J!/)^>^)^ 
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JR» 21 mg, MS (ESI+, m/e) 432 (Mil) . 
IWJ3 2 5 3-(4-((4-((X5 1 ;K2-^7^;i/)75/)^5 1 ;P)^>v;W^^ 

5 iRft 7 mgo MS (ESI+, m/e) 440 (M+l), 

2 6 3- (4- ( (4- ( (-f V 7o If ;K 7 x r Jl/) 7 5 / ) ^ f ^ > i^iW 

iR* 6 mg, MS (ESI+, m/e) 404 (M+l). 

2 7 3-(4-((4-((^>^JK^5 1 jV)75/)^5 1 JV)^>^)^ 
10 y)7x^)7nA>i 

iRfi 51 mg„ MS (ESI+, m/e) 390 (M+l), 
mMM3 2 8 3-(4-((4-(((4-70P7x^)W^)75/)^^)^> 
^)t^»7x-;W7'D/t>i 

20 mgo MS (ESI+, m/e) 410 (M+l). 
15 HM0J3 2 9 3-(4-((4-(((3-^^;V7x-JU)(7nhf;i/)7^y)^^;W^ 
>V)V) t+'»7x-J0 7p/1>SI 

IR* 29 mgo MS (ESI+, m/e) 41 8 (M+l), 
HJg#J3 3 0 3-(4-((4-((> 5 ^>> ? ;P7 5 7)^5 : -;i/)^>^^)^^)7x 

20 Jim 58 mg, MS (ESI+, m/e) 466 (M+l), 

«0IJ3 3 1 3-(4-((4-((^>^KXf ;W75 /) /?;W^>^)^ 

^)7x-;W7"n/i>gg 

JRji 46 mg, MS (ES1+, m/e) 404 (M+l), 

mums 3 2 3-(4-((4-(K>^;K7^)7^y)^^)W^>^)^ 

25 >/)7x-JV)7"DA>i • 

IR* 63 mg, MS (ESI+, m/e) 432 (M+l), 
mmm3 3 3 3-(4-((4-(((4-v7DA^^7x-^)75/)^f;W^> 
^)^^)7xr;W7P/^SS 
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IR* 7 Eg. MS (ESI+, m/e) 444 (M+l). 
nMM3 34 3-(4-((4-(((2-T5^^[l ) 5-a]lfU> ? >-3-'f;WX^)(7x 

-;W7$;)^ ^ > 3-* «» 7 x x;w 7 o n >m 

JR* 9 mg. MS (ESI+, m/e) 506 01+1). 
5 $16013 3 5 3-(4-((4-(((4-(4-^ □ □ 7 x^;i/)-l, 

; W 3^ w t ^ J ) * J-)V) ^ > ^ x - ;io 7° p a° >m 

iR* 18 mg. MS (ESI+, m/e) 493 01+1). 
*»3 3 6 3-(4-((4-(((4-(4-'>^nA*'»l/7x^l/)-l,3-5 1 7l/-;V- 

2~f ;w ^ ju) 75/)^ ^ > 5>;w t+^)7i 7° d a° >m 

10 JRS 2 mg. MS (ESI+, m/e) 541 (M+l). 

H^J3 3 7 3-{2-[(4-{C4-(2-^;P^^X^;U)7xy^->]^^;H^> 

sw) /]-4-7x-;n,3-^7 k /-JH-f ;w t°p/i>BI 

JR* 10 mg. MS (ESI+, m/e) 531 (M+l). 
HWJ3 3 8 3-(4-((4-((^f )K4-(5, 6, 7, 8-r b 7 k H D-2-t7^ 1/n 

is )V> -l , 3-^7 y-;p-2-< ;» 7 5 y ) * ?-M * > s>;w %/) 7x-jw 7 p 

IR* 6 mg. MS (ESI+, m/e) 513 (M+l). 

MFJ3 3 9 3-(4-((6-^>^l/^'>-2' ,6' -3?^^;i/-Vf7x=;W-3-f 

)\d * h*^)7 x-JW^D/^i^fMXf^ 
20 ###131 fcflMlfcLT, (6-^>> J ;i/^-^i/-2' ,6' -^^^JU-fcf 7xX 

;M--r;W^^/— 4-fc Hn^V7xzj|/7;nA^5 1 ^xxfM 1 

6*«ft^*5ftilH5yuXA*ibT#fc. JR* 55%. 

•H-NMR(CDC1 3 ) a 2.03(6H,s), 2. 59 (2H, t, J=7. 6Hz), 2. 89 (2H, t, J=7. 6Hz), 

3.66(3H,s), 4.95-5.08(4H,m), 6. 88 (2H, d, J=8. 8Hz) , 6. 94-7. 42 (13H, m) . 
25 mmmS 4 0 3- (4- ( (6-^< i>-2 ' ,6' -v ? *9 1 ;L'-tf7x-;U-3--1' 

)V)* h + i/)7x^l/)7"DA>SI 

tmmzLT, 3-(4-((6-^>v;kt*v--2' ,6' -7^fjV-t'7 
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$ifi^'JXAliLT#fc. JR# 69 % 0 

'H-NMR(CDClj) <5 2.03C6H, s), 2. 64(2H, t, J=7. 8Hz), 2. 90(2H, t, J=7. 8Hz), 
4.97-5. 10 (4H,di), 6.88(2H,d, J=8.4Hz), 6. 95-7. 46 (13H, m) . 

mmms 4 1 z-u-[{a-{[(z-*?)V7?)V) (4-7 x-;wi, 3-^77-^-2- 
5 ;i/) 7 ^ / ] * ^ 7 ^ ->] 7 x =.m 7 □ a- >m * ^ 

N-(3-^9 1 ;l/75 i ;i/)-4-7x-;i.-l,3-5 i 7y-;i'-2-75> (370mg) , ?m 
itj-bWl* W% 50mg) , N,N-^/fM;i/A7SH (5mL) <Z)*g£- 

;W^M7xX;W7PA7^;WM318mg)£iq;^ 1 PfF^t^if 

$£rJLfc 0 fE®?X3MH£Presep Dehydration tube mytBM (80 §2) £ 

^>Z\h\ZXK>, mmfc&m (250mg, »47!0 LT#fco 
MS (ESI+) 529 (M+H) 
15 «f!]3 4 2 3-{4-[(4-{[(3-^^;V7^;W(4-7x^-l,3-^7y-;P-2- 

<jW7s;]/ ^ y v] 7 x 7 p a° >m 

3- {4- [ (4- { [ (3-^ 5P;|/75P;P) (4-7XZJ1/-1 , 3-^7 V-^-f ;W 7 5 7 3 

^^;w^>> ? ;P)^-^>']7xn;i/}7PA>it^^;k (240mg) &*7/-;i/ 

(2mL) > xh5bh*P7 57(2mL)(7)^^M»b, 2 «^*BI^± h U 
20 7A7XW (2mL) £jJD;5L MT* 1 Bf»#®iffc. S)S^tl^7jcta#> 

Presep Dehydration tube CM« <«0 90 £ffl^Ti£^ liltS 
^h^"#J (220mg,.W90a;) *®.n&®ViM£VTmzo 
MS (ESI+) 515 (M+H) e 
25 «« 4 3 3-{4-[(4-{[(4--f 7 7Ptf;Wl,3-^7^/-^-2-r;l/) (3-* 

7^/1* ^ y y] 7 x x;H 7 p a 

4- < v7Ptf^-N-(3-^^;V7^;W-l, 3-^7^-^-2-75 > (313mg) , 
7K^b^-hU7A (60* 50mg) . N,N-y^fMM7$ H (5mL) © 
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>v ? ;H^^}7xn;i/)yDA o >^^^;K3i8mg)<&Jp^> i mfflfrg 

';P7?JftttJUfeo MX5MWl£Presep Dehydration tube (fa^HI (&) 
MS (ESI+) 495 (M+H) . 

»f!l3 44 3-{4-[(4-{[(4-<V7 , Dtr;l/-l, 3-^77- JV-l-JM (3-* 

^;i/7^;w 7 5 / 3 * 3MW ^ >e>;w 7 xx;w 7a >$? 

10 3-{4-[(4-{[(4--f 77D£;W,3-^7 > /-;W2--'f;|/) (3-^^;i/7^)7 
5/]^^H^>^Wt^">]7x^;Hyn./^^^ (140ng) £^77 
(2mL) , T'h7tl<P75>(2HL)0S'&*jiK:»#b, 2£j£#BMltf- 
HJ£A#»Hft (2nL) ^flT 1 l$M#£#tffc. KJSiB&**zKK: 

at; ias«»*»«T?KttK:i/fc«, Mx^T&tBbfc. Mx^;i/ 

15 M^Presep Dehydration tube (fPftJUfiH («e) g) ftfflViTftjftft, *ttfL 

Tmmit^m (nomg, jr^ssx) feafaatft«itt«itUT#fc. 

MS (ESI+) 481 (M+H) . 

&ffi09 3 4 5 3-[4-({4-[l-(4-7x-;i/-l > 3-^77-;l/-2--r;i/)7h^>'] 

^>^Wt+'»7i x;H y°un>m 

20 (4-7x^Jhl,3-?7^-JH-fJl/) (3.82g) > iStt-BSfc 

7>^> (15g) , fh7bHP77> (30mL) 0i^§«3HFp1 

hFD77> (30mL) H0*ttfc*fc:/O \Z)VVtf**sO& (2 

j|Jlfh7kHD75>»il!t, lOmL) £ OTrtfijn*., 1 WM^**^. HJft 

lit, »«4li*^U*^P*9A^p , 7h^97^--*c , lil«l/fc. Mx^;p 

£D> (l.lg) C(DM^m^ (233m g) , 4-th'D^ 
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i&M&B&WV (152 rag), h "J 7x^WX7^f > (399 mg) ©hJH> 
(2nL) jSIt7^A;V#>K3?I^ (40X Wl/X>« 650mg) £^ 

fc 0 EOflMM&fcT-l^fc KD75> (10mL) 

U^»7AT;i/5-^A (40mg) SOTDTfil!*.* SailcRbT 1 »M^#fi"tf 
fc. ffiMi-hVVJ* 10 7Kfn#] (l.Og) £JD;L, ^»**53flT»^fc. 
fcaMgbT, BMK3- (4-tHn+-V7x^) yn/s>«*3Ml/ (180 
10 mg), hU7i^WX7^f> (399 mg) , b)VX> (2nL)&in*, 7VS># 
)V^>B-J^)V (40K WUX>»»j 650mg) SSSraSTFU SfiTfl 

y j --vmmvtco mk^)v-^^r> mmitr\ : 1 : 1 

15 (2mL) , fb7t t«D:7 5>(2jDL)0fi£i8&te«F#U 2 &Jt#Bfc 

{b^hU»7A7K« (2mL) SiB*.* K!&M&%1& 

3MWl£Presep Dehydration tube (fP^iW* («0 ») feJBV>T«*«, « 
^bTSM-fb^tl (93m g) *m&ffi&tLXmco 
20 MS (ESI+) 488 (M+H) ', 

KTfc, 1 ~ 2 0 1 > 2 0 2 A£«fctf2 0 3~3 4 5T#5nfc^ 
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s 

mm±mmmm 

#»80*b£to£fc«*0yn PyyifU* 9kft1t G P R 4 0 £«#tt|gM 
T7B V* J: ?K GPR4 07^Xh*fcttGPR4 07>^^ h 

10 @B^iJ#^ : 1 3 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

mmn : 1 4 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

mnm^ -.is 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 

&m&n : 1 6 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 
K?!l## : 1 7 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
20 @B?!I## : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
@e?'J#-^ : 1 9 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
ffi?!l## : 2 0 

25 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mm^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
ffi^iJ#^ : 2 2 
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Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
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( I ') 



5. 5t 



C^4>> SRPl«»S&WUWT'b«J;V>3fSSt£* fQli-Y-COOHK 






(I) 
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(2) (3) x;i^>g£S, (4) c^jmjh^; 

«^$tlTV^T i &J:^X^7T ; &'l';PS, (5) *X-fc>Wi&. (6) C x _ 4 
5 7)l*Jl>&r- : E/W&tinT^T%&^fi)W^ : E-1)Vm, (7) C 2 _ 7 7;Hr 

tshs (-nhso 2 cf 3 ) -e*sat*]Sisa«i©si. 
7. a^vsiwtiussafoo* 




10 T*SI&3&Bl32«fe©aU 

9. mm, mmmmg, t-h—yz, y^v-^x, mam&wmm* » 
15 wpm, iitci jfiL^tt^a> imfe*&, isit#wp$^, fijiiLtffi, 
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10. ^ 




(1-1) 



5RAtt««S5£WLTViT , fe<fcV^>^>5il*, iRKfiS^tl 
1 1 . fltigR 1 0 tffit,<Dtt t &m%.tc\t%:0&<byu F 9 y ^. 

1 2 . mftwm. 




mA*JWl/T^Tt>«fcVifll«S** (1) Any>»f, (2) C,.,7Jm 
& (3) C^eT^n^^S, (4) Any>If, C,.,7WHfcH: 

15 c^^Tjv^^m^nx^xh^c^^TO-jm, (5) c 6 _ 14 

R a ^?mW^X\ 
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13. S 




( 1-2) 



5 "To ) T*toSft*fcfc»*&tt*0il[ (fc£U (i)2-lh^>-4- 
-;H *h*~>] ^>-if>^DA°>M> (ii) 2-Xh^x-4- [ [3- 

C (5 -^^-2-7x^;u-4-^ifv/U;i/) *h*S/] 7xn;H * 
b^>] ^>if>-/DA>^, (iii) 2-Xh^>-4- [ [4- [ (5-* 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Function 

<130> 3119WO0P 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> JP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-153986 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 " 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr lie 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 

ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 

agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 

ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 

gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 

agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 

cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 

gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 

aacatacccg tgaatggctc cccggtctgC ctggaagcct gggatcccga ctctgcccgc 540 

cctgcccgtc tcagtttctc cattctgctc t.tctttctgc ccttggtcat cactgccttc 600 

tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 

agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 

aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 

ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 

acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 
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50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val. Gly. Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 
<213> Rat 
<400> 4 

atggacctgc ccccacagct ctccttcgct ctctatgtat cagcctttgc actaggcttt 60 
ccattgaact tgttagccat ccgaggtgca gtgtcccacg cgaaactgcg actcaccccc 120 
agct tggtct acactctcca tttggcctgc tctgacctcc tactggccat caccctgccc 180 
ctgaaggctg tggaggccct ggcttctggg gtctggcccc tgccactccc cttctgccca 240 
gtctttgcct tggcccactt tgcgcccctc tatgcaggtg gaggcttcct ggctgctctc 300 
agtgctggcc gctacctggg agctgccttc ccctttggat accaagccat ccggaggccc 360 
tgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctttgcca cctgggactg 420 
gctcttggct tggaggctcc cagaggctgg gtggataaca ccaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcgt gggatcctga ctctgcccgc 540 
cctgcccgac tcagtttctc gattctgctc ttctttctgc ccttggttat cactgctttc 600 
tgctatgtgg gctgcctccg ggccctggtg cactcgggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggctgg aggagcactt ctcacactcc tgctctgcct ggggccctat 720 
aatgcttcca atgtggctag tttcataaac ccggacttag aaggctcctg gaggaagttg 780 
gggctcatca caggagcctg gagtgtggtg ctcaacccac tggtcactgg ctact'tggga 840 
acaggtcctg gacaggggac aatatgtgtg accaggactc caagagggac aattcagaag 900 
<210> 5 
<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 15 
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Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu, Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human ' 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tcaacggctc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 300 



X 



WO 2004/041266 PCT/JP2003/014139 

8/16 



<212> PRT 
<213> Monkey 
<400> 7 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 .70 75 . 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg. Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
igctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro . 
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165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<210> 10 
<211> 900 
<212> DNA 
<213> Hams tar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 



WO 2004/041266 



12/16 



PCT/JP2003/014139 



gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccgglgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 
<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 
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gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 

<400> 14 . 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 

<210> 15 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 15 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 
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<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccaguugu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 25 

cuuguuagcc auccgaggcn n 21 
<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 26 

nngaacaatc ggtaggctcc g 21 
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